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ABSTRACT 

Developing an awareness of the need to evolve an 
environmental ethic is the intent of this module, designed for the 
senior high school level (grades ip-11)'. The module is divided into 
two sections. Section 1 contains a series of dilemma/discussion 
activities raising issjues regarding h\i|nan behavior toward, animals and 
the natural environment. Dilemmas* are" brief stories posing a critical 
decision to be made by a main character This decision revolves 
around conflicts betweeji two or more moral/ethical' issues (as- 
identified by Kohlberg) presented inr the situation, and it is the 
moral/ethical .implication that provides the thrust for later student 
discussipns.r. Preceding ea.ch .dilemma are readings/case studies 
providing background in^formation regarding issues in the dilemma. 
Questions ar& also provided to stimulate .thinjcing about the issues 
and generat;e discussions. Section 2 'contains two role-playing 
simulations, the first addressing issues related tp appropriate use 
of nationql/state 'parks and "right" of inanimate objects^ and the 
second addressing issues related to use of the oceans. The module may 
be used as a separate unit oi^ study , as a mini-course > or 
, incorporated into such subject areas as scifence, psy^chology, history, 
phi Ipsophy , -4anguage ^arts, or civi»c^s. (JN) ^ 



ERIC 



oerAimwcNT of eoucatiow 

NATIONAL irfeTITUTE OF EDUCATION 
EDUCATIONAL RESOURCES INFORMATION 

I CENTER lERIC) 

IfThrt documtnt b»s be«n reproduced •» 
rtceived from tht. p«rson or organization 
ongmating it. 
□ Minor cb»now h«v# been m«(Jt to improve 
reproduction quality. 
1 • Points of view or opinions stated in this docu-* 
n^nt do not necessarily represent oHicial NIE 
L ptosition or policy. 



Jf?ARING FOR TOMORROWS WORLD 



Of Animals, 
Nature and People 




Institute for Science, Technology and Social Science Education 



New Jersey State Department of Education 

FredG. Burke " 
Commissioner of Educatiort 

Josejii L. Picogna 
Director of Title IV 

Sarah Banks 

Corvsultant, Division of Sctiool Programs 



' • * Preparing for Tomorrow't Worid 
■l^ »An InterdlKlpllnary Curriculum Program 

Coastal Decisions: Difficult Choices 
Energy: Decisions for To<jay and Tomorrow 
# Future Scenarios In Communications 
S'pace'Encounters 

Tephnology and Changing Life-Styles 
Food; A Necessary Resource 
Perspectives on Transportation 
Future New^Jersey: Public Issues and 

the Quality of Life 
People and Environmental Changes 
Environmental DKemmas: Critical Decisions 

for Society 
Of Animals, Nature and Humaris 
Beacon City: An Urban Land-Use Simulation 
Dilemmas in Bioethlcs 
Technology and Society: A Futuristic 

Perspective 



4 



& 



Copyright«> 1980 by Highland Park Board of Education 
Highland Park, New Jersey 



Copyright will be claimed only during the period of 
further development unless copyright of linal material is 
authorized by the New Jersey Department of EAicatlon. 



The materials prese nted herein were prepared pursuant to a grant from the New Jersey State Departrpe nt of Education under provisions of Title 
^IV-Gofthe Elementary and Set on dary Education Act (1965). as amended. However, the opinio ns expressed here In do not necessarily reflect tt^e 
position or policy of the New Jersey Department of Education or the U.S. Office oNEducation. ^ 



PREPARING FOR TOMORROW'S WORLD 



Of Animals, 
Mature a^d People 



\ 



Developed and Prepared by ^ 
Louis A. lozzi. Director 
Janey M.Y. GheUr Associate Director 
Nancy ^rzezinski. Administrative Assistant 



Institute for Science, Technology and Social Science Education 
The Center for Coastal and Environmental Studies " 
Rutgers • The State University of New Jersey 
Doolittle Hall . 

New Brunsv/ick. New Jersey 08903^ * 



Sincere appreciation isc^jpresjvcd to the school systems that assisted the project and served as field test centers Wc especially thank the following teachers and 
their students who field tested the preliminary drafts of this program. anO also those teachers and students who served as control classes Their emhusiasm, 
cooperation and thoughtful cntiques arc integral exponents in the successful development of these materials 

Asbury Park District N ^ 

• Asbury Park High Sclnxil ' ( 
Dolores Lynch. Joseph Manno. Ihomas Sobfes7C/yk 

Burlington City District 

• Biirlingion Oty High School , 

David Burchell. James Franchino * • • 

Dumont District 

• Dumotu Uigh School 
Raymond Polomski 

Wtk Brunswick Township District ' * 

• Warnsdorfer Elementan Sch(K)l 
Tracy SJiislcr 

Fnfnklin TownSliip District 

• Sampson G Smith Intermediate School 

Roben ferobst. Chairperson. Science [3ept.. Mel HiII. Charles Ko/la. 
Victor Luty. Steven NYichclovit/. Science Coordinator. 
William Petscavage. Theresa Thorscn. Control Carol Guarino 

CiIlo\*iy Township District ; ' 

• Arthur Rann Elemehtarv School 
Stephen Bent.'Stanlc) Cwiklinski 

Hamiliott Township District ^ 

• Hannlton East - Steinert High School 

Allen Dakin. Ronald DiGmseppc. Thomas Ebeling.thairperson. 
Scicncc^Dept . Paul Fessein. William Ko^ter. Rilla l-ce Kramer. 
' Lester Gibbs. Kenneth Sullivan. Control Joseph DePuglio. 
Elmo Kirkland 



Hillsborough Township District" 

• Hillsborough School \ ^ . \ 
Jane Voss \ 

Irvington District ' \ 

• Union Avenite Elementary School \ 

louisc D9nncny. Adelc Hiicston. John Igwicio. Science Coordinator 

Long Branch District 

• l^ig Branch High School ^ 
Joseph A r^a stasia 

lu>ng Branch Junior High School 
Robert Frost. Florence Kessler v 

MIddlctoyvn To^^nship District , 

• Middletown^High School • South 
William Harding. Patncia l^rki' 

Milltowi District 

• Parkview Elementary School 

Judy Tcjmkm • 

Montgomery Township District 

• Montgomery High School 
Thomas Smith 

Montville Township District 
» Sfontville High School 
Joseph McKeon 

Morris HilU Regionjil District 

• Morris Knolls High School \ 

' Calhlecn Anderson. Priscilla Arnheiter. George ^^Irobuchak. 
Science Coordinator. Barry Lehman. Raymon'i) Tarchak 

• Morris Hills High School '\ 
Ralph Panel. Edward Spencer. Marilyn Tenney ^ 



North Arlington District 

• Abr/// Arlington High School 
John Bennett 

Oiklind District * • 

• Indian Hills High School 
l^wrence Inslcy 

Old Bridge Township District 

• Cedar Ridge High School . 
Edna Hudson. Trudy Iwanski. James Simes. Control Raymond Dpvis 

Princeton Region«l»District "* 

• John Wuherspoon Siiddle SchooV 

James Mcsscrsmith ' • * 

South Brunswick TowAship District 

• Crossroads Middle School 

Jean Dorgan. Director of instructional Devclopmery y 

• South Bruns\<ick High School 

R.*Brian Bicmuller. Robert Chopitk. Chairperson Science Dcpt . 
• Terry Fannella. William Gfay. Robert Johnsoji. Virginia Markham. 
Control George Blackburn. Karen Ko/arski 

Spotswood District 

• Spotswood High School 

4lobcrta Baker. Ernest Becklcy. Control Karen Boyle 

Toms River Regional District 

• Toms Riy.'er Intermediate - East Middle School 
Terry Reagan • ^ \ 

Union Township District 

• Burnet Junior High School 

Ralph Amato. Jack Roland. ScicnccCoordinator. Robert Wcit?. 
Control-Patricia Abrahamson. Thomas D'Agostino 

• iJhion Senior High School 
Patricia Mueller * 

Wishington Township District 

• Lyng Valley Middle School 

Francis Hobbtc. District, Curriculum Coordinator. Robert Jo>'Cc. 

Kenneth Kop|)cri. John Sireko. Control Diane Bauman. 

Susan Chadwick. Vincent Domcraski. Carol Farrell. Philip Kinncy. 
; , . Richard Klch. Anthony Martin. Judith Novack. David We idem oyer. 

Loui$ Zarreilo 
Woodbridge Yownship DistricH 

• John Ej Kennedy Memorial High ■> . 
Crystal Lingenfelter 

NON— PUBLIC SCHOOLS 

• Chelsea School. Long Branch . « 
•Thomas Cronin ^ 

• Red Bank Catholic High School, RethBank 

Drew Areomano. Steve Donato. Stcyc Johnson. Gene Luciani^ 
St. Mary Wendelin. Control George Jones. Kathleen Walsh ^ 

• St. Marys High' School, Perth Aniboy 

Russell Simon • ^ ^ ' 

• St. Peter's High School. New Brunswick, 

' Sr. Joseph Marie McManus. S.C. * * 

• St. Pius X Regional High School, Piscatawvy 

Br. Kevin CunnifL Barbara Goodman. James Duns 

• St. Viomas Aquinas High School, Edison 
Bctsy'Piesen 



ACKNOWLEDGEMENTS 



\ prnject of this broad scoi>c reflects the contnbutioni of mas\> individuals whohavp shared with us their profcssmnal expertise, crcaiive insights, wisdom 



and support Our deepest appreciation and special thanks arc extc^jjud to; 

' Hithland Ptrk>Public Schools - ^ 

• Board of Education 

• Dr. James Sgambettera. Superintendent 

• Dr. Edward Leppert. Assistant Superintendent 

• Mr. William Donohuc. Assistant Principal. 
Highland Park High School 

Cenfer for Coit^U^t and 
Enfvironmental Studies, Rutgers University 

• Dr. Norbert P. Psuty» DirectoY 

• Dr. Leiand G, Merrill. Professor 

• Dr. Karl Nordstrom. Assistai>t Professor' 

• Dr. Carol Litchfield. Associate Professor 
(presently E I. DuPont de Nemours '& Co ) 

• Ms Janice Limb, [^ctor. Cartography Ub * ^ 

Cook College • Rutgers University 

• Dr. Arthur W. Edward^, Chairman. Education Department 

• Dr. William G. Smith. Assistant Professor ' 

• Ms. Maryalicc Annun. Secretary 

Depirtment of Rsdiation Science, Rutgers University 

• Dr. Francis Haughey. Professor * • 



Graduite SchooPof Educntion • Rutgers University 

• Dr. George J. Pallrand, Professor 

• Dr' Michael Piburn, Associate Professor 
New Jersey Departm^t of Education 

• Ms, Sarah-Banks , ' ' 

• Dr. Ronald Lcsher - 

• Dl Joseph Picogna ^ 

N«w Jersey Department of Education • 
Middlesex Couiky Office 

• Pr. Rita J. Carrtey, Suj)erintcndent 

• Sr. Thcrese Alma, Coordinator, Private Schools 

• Ms, Jean^denwater. Coofiinator , | 
New Jersey pepartment of Energy 

• Mr. Bruce Hoff, OCS Coordinator 

Robert Golden, Energy Analyst 

Stanley Cesaro Associates 

• Stanley Cesaro. President 

• Peter Bastard o. Curriculum Specialist 
Elizabeth Public Schools 
Elizabeth, N J. 



\ 



r 




6' 



J ' 

PREFACE 

We live in an exciting, rapidly changing, and challenging world a world highly dependent upon science and technology Our 
world IS changing co rapidly that we sometimes fail to recognise '^hat much of what we today take for^ granted as common, 
everyday occurrences existed only in the imaginationsof people just a few. short yi5ars»ago. Advances in science and technology 
have brought many dreams lo fruition. Long before today s school children become senior citizens, much of today's "science 
fictW will, in fact, become reality. Recall juht a few accomplishments which not long ago were viewed as idle dreams: 

• AVu' biomedical advances have made it possible to replace defective hearts^dneys and other organs 

• The first air flight at Kitty Hawk lasted only a few seconds. Now. a little over half a century (ater space ships travel 
thousands of miles an hour to\xplore distant planets, 

• Nuclear technology— oj interest a few slwrt years ago ba ause of its destructive fiotential- could provide humankind with ' 
almost limitless supplies of energy for peacetime needs. ^ 

• Computer technolog} has made it possible tosohe in seconds problems which only a decade ago would reqijire nfany 
human lifetimes. ^ * k . - 

• Science and technology have brought us to the brink ofi ontrolling h eather. earthquakes and other natural phenomena. 
Moreover, the changes which we have been cx(1triencing and to which we have become accustomed arc occurring at an 

increasingly rapid rate. Changes, mosi futurists forecast, wilUcontinue and. in fact.^even accelertitc^we move intg the 2ht 
Century and beyond. But, as Barry Commoner has stated, "There is no such thing as a free lunch.'^Thcse great advances will not 
be achieved without a h» Ji price. We are now beginning to experienced he adverse effects of our great achievements: * ^ 

• The worlds natural resources are being rapidly depleted: , ^ ■ . 

• Our planet s water and air are no longer pure and clean. 

• Thousands of plant and animal species are threatened wiuli extinction. 

• Nearly Half the worlds population suffers from malnutrition- . ' . * 
While science and technology havcgi\ en us tremendous powen we are also Confronted with an awesome responsibility to use 

the power and ability wisely, to make equitable decision tradeoffs, and to make valid and just choices when there is no absolute 
"right" alternative. Whether we have used our new powers wisely is highly questionable. 

loday s youth will soon become society s decision-makers. Will they be capable of improving upon the decision-making of 
the past? Will th^ possess the skills and abilities to make effective, equitable, long-range dccisions^to create a better world'' 

To the student: , 

This module has been prepared to help you- the student and future decision maker function more effectively in a rapidly 
changmg world.. Other modules in the Preparing f6r Tomorro\K 's World program focus on additional issues of current and 
future importance. * . * 

To the teacher; : * " ^ 

It IS our belief that this modille--and indeed the entire Prharingfor T^mOrrow \s World program will help you the teacher 
prepare the future decision-maker lodeal effectively with issuestujd challenges at the interfafies of science/ technology/ socrcty 
It IS our belief that the contents and activities in this program will begin to prepare todays youth to live life to the fulle^n 
balance with Earths resources and environmental limits, and to jneet ;he challenges of tomorrow s world. 



Louis A. lozzi, Ed. D.^ 
Ceok College 

Rutgers-The State University of New Jersey 
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EMERGENCY DEER 
REDliCTiCW- 
HERCULES, INC. 




This deer shows the side effects of malnutrition. Sores on 
the nose and ears are caused by skin parasites, which arc 
moth prevalent on starving deer. • 



The following descriplion of a ileor n\tM- 
po|)uliUion prublom al iho Horculos planl in 
Kenvil. New Jerse\. is ihe >»rinimesl example i)f 
whal a ho-harvesl policv could do lo New Jer- 
se\*s deer herd. The Hercules problem ii> 
exceplicmal becau.se of ihe se(,^iril\ demands uf 
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this exptosive-makinji* business. However, il 
does illustrate the inhwhiane- C()nse(|uences of 

' the' ''naturaP' controls, disease and malnutri- 
tion. We believe that this well-clocumented 
'pimple should leave no doubt that the w^ise use 
me^iX of wildlife conservation is the most intelli- 

jjent path to take. Proper hunting sea.sons backed 
with souncMnformation will ensure that Mhu 
exceptional case at the Hercule.s plant remain 

• jusi that, an exception and nbt the statewide 
rule. ' . - ^ 

In early March, 1976. div'ision bioloj^ists de- 
stroyed 38 deer within*the l,IO()-acre enclosure' 
ownOd by Hercules, Jnc.rin aortliern Moi*ris 
CountV Because of the overpopalalion of deer 
within the fenced area, several animals starved 
and the remainder were in poor coliditiork 
posing a disease threat not onl\ \o the Hercules 
herd but to the \\ild deer [)opidatioi> out.side the ' 
fence. 

At the re(|aiost of plant officials (fivision 
biolo^Msts investigated the Hercule.s deer prob- 
lem durinj;* November. 11)75. Because ol the 
poor condition of the deer and the hi^h prob- 
abilit\ of starvation with the onset of w inter/It 
was recommended at that time that the popula- 
Jlj^on be reduced 1)\ half. Since the po'plilation 
was estimated jW about 100 (an aerial count on 
March H indicated that af)proximMtul\ 93 deer 
were within the enclosure ^)rior to January, 
197(i). 50 deer were to be removed. 

Because Hercules, Inc., -is an explosives- 
prtKlucinji* facility, firearms could jiot be em- 
ployed. As an alternative, a controlled archerv 
hunt. was recommended. However, the corpo- 
rate headquarters loicated in VVilmin>»ton. Dela- 
w^^re. decided to adopt a "wait and see*' policy 
and temporarily postponed any form of reduc- 
tion. 

Hovvever. b\ The end oV February. 11 deer 
were known to have died. Postmortem exami.- 
nations were performed on seven deer by 
division biolpf^isls. Fa^vus showed almost a 
" total absence of bodv fat. plus heavy infestation 
of lunjii worms, lice, and other parasites ThouRh 
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Iheir slomachs wciu fulI'lhe'Te was lilllo evi- 
dence of (li^eslion. A(hill il(?er (ihose older \hi\n 
one vear) aLso showed low hotK fill levolb and 
•stomach delerioralion as a resull of not havinj* 
.enough qualil> food avi^^j^ilo. Slomachs were 
filled with a variely of i>?ms including (»ver- 
green needles* lelluce leavers. (;(der\» (.arrol 
ends, and onion skins/None ai dit»se j^lenis tire 
capable of suslaininji a deer. 

As a resull of Ihe continued delerioialinn of 
Ihe deer and Ihe inevilahle loss of man\ moKJ 
Id malnulrition and tlisease. division hiulo^iisLs 
recommendod an imrnediale reduction t)f llu; 
populaliun* TJie danger of a disease oulhitiak 
which undd [)ossil)l\ s[)reiid lo wild deer in- 
habiting areas oulside (he enclosure was llus 
major consideralion in Ihe d(?cision lo d(;slroy 
35 to 40 deer. - 




The cxccpiional conditions at the Hercules Powder Plaht 
in Kenvil do not allow hunting by outside hunters.rThesc 
deer had to be killed by division biologists to assess the 
disease potential of the highly malnourisned deer. 



Of the 38 door c/)llecled, ' 14 (aii.a . ) were 
fawns and 24 adulls^(14 in.iies and females).. 
VVei>>hls recorded weix» sontci uf ll.c lovujsl on 
rocorif. Mah? fawiVs averaged [)ounds 
dressed weight and f(?mal(?^'aw ns 34,3 [joonds, 
Con[i|)aral)le dressed weij^hUs for fawns from 
Deer Mana^L»menl,Zone I) avtMa^e i\i)A) anil aJ.U. ^ 
res()ecli\el\ . The? Hercules. Inc.. t^nclusure ii* . 
localejii in the northwest cornel of Ztmc! [), 

E.\aminari(in of Ihe re[)rodu(.liv(? lr»u.ls o{ 1[\ 
females indicated a \(»r\ \u\\ ie[)roducli\ e 
[)(»lentiid. Onl\ erne out of foot \earlin)»\loes 
(between one and two uiars of a^e) was hearing 
\()unj». and that w»is a sfn»»l(} felu.s. Adult does. 
• those two \ears old and oUlei. had a re[)rodu(. 
live rale of .83 (less than una fetus |)er doe); In 

erJc • ' li 



comparison, the reprocluj[:live raters for Zone 9 
recorded during the Pe<-^*niber 1973 deer hunt;, 
in>»'season v\ere 1.5 fetuses for \ earlin^ do(Js and 
1.75 fetuses for iidultuloes. lake weight. re|)ro- 
ducti\(.' |)otential is an indication of habitat 
quality. 

Disease iind |)arasile (»xamination r(jveal(?d a 
\'ariel\ of ctmditions. Fawns were found har- 
boring heav\ infestations of lice;. ^(\sullin^ in 
e.\^ensi\e skin inTlammaiion cmd hair loss. 
Tapewocm c\sts. botfK lar\ae. and nodulai 
worms were also r(!Co\ijr(?d in lar^e numbers. 
Fat reserves wen; ver\ luv\. with lyme marrow 
leserves all but de[)U!ted in somi? ca^js. Male 
fawns exhibited [)oor de\ el(j|)m(MU of i!i!tl(;r 
j)odioles (buttons) and s(jx or)»i!ns. 

Adults jilso harbored oxtensivi; [)arasil(? 
infestations of nodular worms, ceoid worms, 
tapeworm cysts, gullet worms. bolfl\ larvae, 
and lic(?. Inflammation 'of intestines was com- 
mon. In short, tlu* |)icture was one of a badl\ 
undernourish(?d h^-jA subsisting initio o\er- 
[)0[)ulal(»d "wildlifi^ ^liVtto.'* 

Uecausi; of tb(; riicimt se\ (?r(; oulbrtiak of 
E|)ixootic' Ffemorrba^ic I)is(MS(; (EMO) ni 
[)ortions of northwesltun X'ow j(;rse\. it was 
feared that tbo'Herculos d(;er mi»»ht Ix; a [)oten- 
tial source ()f infectivi? virus. Wood sampbis 
from 27 dcMjr were? colbict(;d and stMif tin? t'.S. 
De[)cn'lm{?nt of Agriculture; \'eterintU'\ S(?rvic{?s 
Laboratory in Am.t;s. Iowa. l'"ortun»!l(d> . llKj^test 
results were negative*. 

Both the ' h'untjn.i^ ahd nonbnntin^ *|)id)lic* 
d(*monstrated (.onsuloiabU? cont.ern o\(M the' 
need to (destroy the deer. Some fell that alterna- 
tives such as relocation or sU[)[)lementi!i f(;c;din^ 
had not b(;en consideriMl. 

On the ctmtraiN. lb{;.st; a.s widl as otbei cilter- 
n(!ti\es v\ere re\i(*wed. but the deer were in 
such [)oor condition that* ft?w» would bit\(» sur- 
vived the handTin)4 |)rocess in\ (d\ ed in reloLc!- 
* tibn. In addititm. their [)arasile lo»uls were so 
hoa\\ that the\ woidil ha\e becom(S»i [iotofiticil 
source of infection to heallh\ \v^ld deer. 

The [)roblem was not only one td' health »ind 
|)h\sical condition. The Hercules d(?er. like most 
confincal po|)ulalions that have lived in close 
as.sociation v\ith man for man> \ears. v\ere no 
longer '^vild * animals. Their release into the 
wild would have resulted in (.()nsider^()J)le con- 
flicts with human acti\ities. Because of their 
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lack of fear and (heir past dependonce on mati. 
ihey would seek his company. They woukf be 
more likely than (heir wild counlerparls (o 
become pesls, damaging ornamoirldl plants 
and apriculturalcropiT. / 

Deer don*l necessarily slay whore you pijji 
them. On (he contrary, extensive movement 
after relocation is common. Because of this 
tendency to travel lonj> distances after release, 
their iinfamiliarity t!>'ith the area, and their 
lack of fear, of man. relocated deer are more 
susceptible to hif>Hway and [)oachinj> losses. 

Tame deer can be danj>erous. This is espe- 
cially true of bucks during the fall breeding, or 
•"rut." period- Seveial individuals Have been 
injured by "[)et" deer in New Jersey as well as 
in other states. Because of the potential public 
hazard, it is the division's policy not to release 
into thje wild any deer that has been living under 
confined conditions. ^ 

• Zoos and other suitable facilities have [)lenty 
of deer and even on the rare occasions that they 
will acce[)t a deer, will take only healthy speci- 
mens. 

Supplemental feeding is no answer. Not onh 
is it costly, but it does nothing but [)ostpone the 
inevitable: th(J control of the [)o[)ulation through 
the annual removal oT a number of door equal 
to the number of fawns [)r()duQpd. 

The lack of management of. confined deer 
{lopulalions. such as that inhabiting the Hercu- 
les enclosure, which are not subj(?cted to the 
control that annual hunting , seasons [)rpvide. is a 
constant problem in New fersoy. It results in tho 
development of '^wildlife ghettos!' inhabited 
by unhealthy animals su'bsisting under in- 
humane conditions. ' . 

In the case of Hercules, it is diffii:ult to justify 
the presence of deer at all. U is not a zoo. but an 
i|nlu^?trial instcdlation which is neither designed 
nor ei|ui[)[)ed to maintain a deer [)o[)ulation in 
adequate healt'h. The (,ontinued [)rosenu; of 
ulet^r wUhin the Hercldes enclosuxe should be 
Vliscou raged and it is the' division's re(y)m- 
mendation that the |)0[)idations bo reduced oVer 
a |)eriod olji^ne and eventuall\ eliminated. 



THE WAY WE SEE IT 

"/•'or millions o( .years we survived as 
hunters. In the few short niilleuva since our 
divorce from lhal necessity there has been 
no time for signilicont biological change-, 
anatomical, pnysiological, or behavioral. 
Today we have small hope of comprehend- 
ing oul'selves and our world unless we 
u/nierslund that man stili in his innwsl 
being. rei)nains a hunfer." 

• Robert Ardrey 
The Hunl/ng flypoihesis 

Man the Hunter — Sinner or Saint? ^ ' 




Man has been a hunter for as long as he has been a man. 
Modern times and attitudes will not in such a short peritfd 
of time diminish the need for us to exercise this expres- 
sion of freedom, . ^ 



AnihropoIoRisLs lell us lhal man evolved as a 
hunler and predator.. In fact, man has lived 
99 percent of his history as a hunter. Scenes of . 
deer huntinR have beem found on the walls of 
ctives dating from the . Paleolithic, nrore than 
15.000 years ago. , • 

At one time^ there were two forms of pre- ^ 
man, pne a vegetarian and one 4 flesh eater. The 
, vegetarian did not produce tools and reciuired 
little social organization fpr .survival. Little 
ejfort. thoug'hl, organi/catioi). or, cooperation 
were necessarv to*di»t^\ibers-or pick barfjinas. 
But the hunter, in UCTeloping weapons and; the 
^social structure necessary to be successful in the 
chase, became rn,an. 

That hunting has played an integral part in the 
evolution of mollern man is an understatement. 
We pre what we are because we were and are 
hunters. ' ^ 

Toda>^ man is still basicallv a predator. He 
still enjoys eating meat and continues to kill 
other living organisms to feed himself. How- 
ever, nfiuch of the killing is no longer observed. 
Only. the packaged, and labeled cuts of meat on 
the jSupermarket shelf are seen b^y this now . 
vicarious predator. 

Meat no longer comes from a dead animal, 
but from the store. Heat doesn't come from fhe--^ 
combustion of fuel, but from the furnace 'in the 
basement. This estrangement from the natural 
world grows greater each day at a time when 
man's drain on natural resources is also greater 
than ever. Such ignorance or apathy of our 
dependence on natural resources ma\ have 
grim consequences. Man is in danger of losing 
touch with the land, the natural environment, 
and his dependence on it. However, man> 
people are still aware of this rehuionship. and 
among these are the hu^nters. 
V The famous author of *The Territorial Im- 
perative," Robert Ardrey, in his most recent 
work, *The Hunting Hypothesis/' takes man's 
dependence on hunting even further. He pre- 
diets grim consequences because man hjas 
strayed from the hunting vva>. He reminds us 
that our current relatively mild climatic period 
represents only a temporary instant in geologic 
time.;He predicts that the Ice Age will return 
and that man as we know him is doomed 
because of his dependence on agriculture and 
loss of the hunting life styTe. Only the hunter 
survives in a harsh, rapidly changing environ- 
ment. . 



Many people still enjoy venturing into the 
'woods and fields each year to seek out and kill 
wild game". Most would find it difficult lo say 
why they are'fhere. except that they fipd it 
^extremely satisfying. \ 

' The famous Spanish philosopher Jose Ui tega 
Y Gasset noted that **e'ssential human nature is 
inseparable from the hunting and killing of 
animafs and that fr^m this comes the most 
advancefl aspects of human behavior." Through 
hunting, once again, *even if just for a brief 
period, man becomes part of the natural system 
instead of apart from it. He becomes a partici- 
pxint instead of a spectator. , 

Noted psychoanalyst Erich Fromm believes 
that both primitive and modern hunters were 
and are motivated by two princjpal desires. 
First, "^through thp act of huliting, man and 
animal become one. Man briefly becomes part 
of Ihe sys*tem. In primitive man, Jhis is a con- 
scious experience. Though modern man finds it 
difficult to describe, or even to be aware qf why- 
he hiMts, this need is still very 'much alive in 
manyTiuman beings. 

.The second desire is the opportunity to enjoy 
the experience of one's skill: The hiotivation of 
the primitive hunter was not the pleasure in 

"killing, 6ut in the development artel use of 
^various skills needed for a hunter to be success- 

Certainly, this'^^^mllsf action is rooted in the 
maintenance by man mtrRold and harmonious 
relationship with nature. 

Toda\, vvhonever the subje/:t of sport hunting 
is discussed the question of morality aris^s^ 
Some indi-viduals feel that sport hunting is 
immoral, while others see .nothing inherently 
wrong with sport hunting. The question is a 
philosophical one, which will never be 
anawered to the satisfaction of all. 

In the biological sense, hunting can only be 
considered "immoral*' if it destrovs the abilitv 
of wjldlife populations, to perpetuate them- 
selves. The annual removal of surplus individ- 
uals is no violation of nature's system. Nor does 
nature recognize the importance of the individ- 
ual animal. 

The arguments of the antihunting niovement 
are psychological and discriminatory against 
those who just don't believe as they do. Each of 
us has his.own set of valu^. and resists attempts 
to force on him another s^t of values. The hunter 
must respect the right of those who choose not 



. \ 

lo hunt, as ihe nonhunler should respecl ihe 
right of those who still feel the need ^*take their 
}»uris?i whistle for the dog and go to the moun- 
tain." ^ 

The antihunting controvarsv is a wasteful' 
issue. It distracts time, effort, and attention 
fiom the real threat to w ildlife survival habittit 
destructi(m. Those who are gcnuineK concerned 
v\ilh ihu conser\ation of Nev\ Jersev's wildlife 
resources must direct their concern "^towii/^d 
saving, maintaining, and improving the base 
upon which the wildlife rescnirce defjends- the 
land. 

In addition, onlv the hunter has demonstrated 
enough interest in saving* wildlife lo provijle a 
source of revenue to carr\ out the research, 
management, and ac(juisiti(m projects neces- 
sar\ U) keep.>)ur wildlife resources healthv 
and productive. '^^^^^wj^ 

Our Philosophy of Deer Martagement 

As slated before, it is the goal of New jersey's 
deer management program ''to develop and 
maintain a health\ and productilo deer popula- 
tion aj densit\ compat^ible with qj]jer land 
uses and to maximize the recreational and 
ecfVnomic benefits of this renewable resource.'^ 

'I'his statement summarizes in a few words 
our basic 'philt)soph\ regarding the deer re- 
source First, it implies a truism not often 
rechgnixed 1)\ man. he h(? hunter or nonhunter. 
Deer and other wildlife species'- are managed to - 
maximize huinan benefits. .'I'he deer hunter 
(h)P^ not hunt to control the |)()})ulalion for the 
sake of tlje (l(M?r \lc hunts because he likes lo 
hunt, Vor doc^s the animal '*|)r()lecti()riist' fight 
against hunting to "sa\o" the deer, but lo pro- 
tect and encourag(^ those values he sees in deer 
lhat are important lo him.' 

Both hunter an^i nonhunter alike rec.ognize 
lhat deer havt? r(?al value. Some are ob\ious. 
like sport or mear^ some are not so obvious, 
such as the enri/:hm'ent of life and the a[)precia- 
lion of^objects free a\id beautiful. " 

The deer manag^er must recognize, these 
positjve values but must als^) look at tlie nega- 
tive aspects of a large? door ()opulalion living, in 
close associatio^n with a dense human popula- 
tion, The damage to agricultural, nurserv. and 
ornamental plantings is substantial in man\ 
areas The frequencN of deer-vehicle collisions 
exceeds 5.000 annuall\. resulting in 'more than 



$1,000,000 in dam^age and the occasional loss of 
humarr life, in addilibato the thousands of deer 
wasted. DeQ^seldom suVvi.ue an encounter with 
the alUAmerica'n status symbol. ^ ^ 

The manager mu^ find a common ground 
between, the varfous public attitudes and de- 
mands; between the hunter who. would prefer a 
deer "behind every busTi to the constantly 
harassed farmer who .wishes he had seen his 
last deer 20 years ago.*This is a difficult problem 
at best, but notThe major problem. 

We live in the most densely populated state in 
{.he union. The demands on our remaining open 
space are staggering and the pressure incre3ses 
dafly. As our environm^ent becomes more and 
more a manmade one, more and more of our 
pejple are becoming estranged fr^om the natural 
environment. Oi^r knowledge of wJild things and 
wild places becomes a vicarious bjne. via the TV 
and the motion picture. The result is the deveU 
opment of points 'of* view conc^riing wildlife 
that are foreign to the "real world!' of nature. 

One is the *'hands off" attitud^ expressed by, 
many so-called antihunting. aiitimanagement - 
groups. Nature can take care oi itself, is .their 
credo. However, they fail to realize that man is 
part of the system ami a major influence-. Man 
cannot be excluded, he cannot stay back aloof, 
waving his prot(\ctive hand over the /'lesser 
creatures." Man must take an active role in"* 
managing natural systems, like the ' deer 
resource, for the benefit of both the resotlrce 
and nian himself. - ^ 

The second, and by. far the most- dangerous 
attitude developing'iu ilic minds of urban man 
is that "more is better"\'more Gar<>. pools, color 
TV's, public beaches, picnic grounds'. Many 
still fear **the woods" and its creatures. If the 
outdoors, is to be used., it .must , be mowed, 
trimmed, eta — in short, made artificial. The 
arrogant attitude toward wildlife of a growing 
portion of our population is-symptomatic of our 
estrangement from the natural world. We are at 
the point now where people demand the ^rd- 
mov,al of a wild animal just because it's there! 
'There's a rabbit on my lawr\. come and renjove 
it immediately." ^ , s , ^ . 

In short, it is often heard in these limes of 
so-called "environi^iental enlightenment" th^t 
man needs "wild things and wild places" to 
renew ^his spirit and maintain a quality life 
style. This sounds good, but does our growing 
urban population really want wild places and 



animals or does il want picpic tables pn com- 
pacted earth next to atsoftball field, and an 
occasional chipmunk if 'it doesn't bother any- 



one t 



The future of New jersev's deer resources is 
what, lis citizens^want it to bet Thje knowledge 
and technology are available. 0ut the public 



. must. tell us whatit wants. We believe tfie goals 
we have establishea to direct our efforts are in 
the best interest oji both man and heex. But as 
conditions and ^blic attitudes change, so will 
goals. What wi]l be-tbe future for our deer, our 
environment and us? The choice, truly, is ours. 



T-hese selections are cxcerp{fd by permission from Nch^ Jcrscy^'s U'/j/fe Tail Deer, Deer Report Nb. 3, The State of New Jersey Division of Fish, 
Gamoand SheUfishpri^, pp. 4*6, 20-24. 
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Recently, in testimony before Congress, world re- 
nowned Marine Biologist and Oceanographer, Cap.- 
tain Jacques Cousteau, stated: "The real cure for our 
environmental problems is to understand that our job 
is -to salvage Mother Nature/'" He added: *^We are fac- 
ing a fornnidable en,emy in this field, it is the hunters 
... the hunters who feel compelled to carry on the 
courageous struggle against nature that v\{as true for a 
million years, and to convince them that they have to 
leave their guns on the walls is going to be very-diffi- 
cult . . . very difficult." 

It has been argued that: "Starvation, disease, pre- 
dation, and destroyed habitat result when hunting is 
-not-used-as-a-inanagenient tool." This claim, which 
constitutes a basic justification for recreational hunt- 
ing is premised on the theory "that hunters take only 
surplus animals, thus helping to keep wildlife in bal- 
ance with availatDle food and shelter." A good excuse 
' but a debatable theory at best. 

^ In fact, it is an established biological principle' "that • 
most natural populations of terrestrial vertebrates, in- 
cluding some game species, are regulated by a com- 
plex interactibn bf environmental variables which 
maintain population size within certain limits." These 
influences include food, space, territories, predators, 
parasites, disease, inter-specific /competition, and 
hunting. Generally, variations in one populatiQij factor ' 
will be offset by adjustments [n other factors so as to 
maintain a population within certain limits. 

Wayne Evans, Ph.D., Assistant Director of the Fish 
and Game Commission of the State of New Mexico, 
put it this way: "Hunting has never been a necessary 
adjunct to population control and it is highly dan- 
gerous to assume that hunting can act as a substitute 
for any mortality factor. It produces it$ own set of pop- 
ulation characteristics distinct from any type of mortal- ' 
ity factor. Those who claim that hunting is a necessary 
'management tool* for population control are actually 
referring to its tlieoretical role in managing a popular ^ 
tion to achieve a specific goat* (i.e. hunting). No one 
will be so rash as to claim that if there is no hunting}. 



• the population would grow to infinity or sink to extinc- 
tion." Now that we kilowthat the idea of hunting being 
necessary is at least "debatable, we ^an ga on to an- 
other aspect of our exploration. ^ 

It is a little known fact that in 1842 the United States 
Supreme Court declared: ''Wildlife is held in trust for 
ail citizens.** To me. this means that Government 
would be responsible for th^ protection of wildlife for 
the benefit of all citizens. It vyould also indicate that 
Wildlife could' not be exploited by any segment of the 
population at the expense of the rights of other citi- 
zens for whom it was held in trust. In fact, wildlife 
management has been operating with utter disregard 
to anything resembling this declaration. . 

At the turn of the 19th Century, wildlife manage- 
) ment created a major disaster on the Kaibab Plateau 

• in Arizona. A stable herd of 4,000 deer existed on the 
Plateau at that time and the idea was, to increase its 

• population. So. management .exterminated every^ast 
natural predator and abruptly removed 195^000 sneep 

1$ from the area. This experiment worked so well that the 
deer^Dopulation exploded . . ^ 60,000 starved to death ^ 
and the habitat was decimated! Eventually, the herd 
stabilized at approximately 10,000 head. Sportsmen 
claim it was all because there was no hunting, but 
We'll get to that later on in the article. 

From ^944 to 1959, the Arizona Fish and Game 
Commission used steel tra^s. strychnine, drop baits, 
thallium sulphate, and deadly Compound 1080 to de- 
stroy every living predator (and quite a number of do- 
mestic dogs)*on an area comprising 17.000 square ' 
miles. The reason? "To increase the antelope herd to 
huntable proportions^' 

During the Seventies, another such predator con- 
trol program began in Alsaka. It was apparent to many 
wildlife biologists that the depletion of the moose 

• herds In three management zones comprising 9,000 
square miles south of Fairbanks, was because of 

• over-hunting by man Some even recommended that 
/ hunting be banned, but sport hunting organizations all 

across the United States put tremendous pressure on 
the Alaskan Fish and Game Commission which was 
reluctant to exterminate the wolves in the area be- 
cause they were not the cause of the problem and the 
public was well aware of this. 

A strong outcry to spare the wolves was commg 
from all over the United States. The hunters then even 
blitzed ^he mass media with stories of how wolves . 
were killing and eating their dogs when they left thgm 
chained to posts overnigf]t. On one occassiqn, in 
. 1973, these ^'concerned" hunters killed 710 moose 
out of a herd of 3,000. 

By 1976, there were less than 2,000 moose left in 
the entire arBa out of £^*herd of over 12.000 because 
over a t^n-year period management allowed the kill- 
ing of females to placate the hunters* demands for 
these big game targets. . 

ERIC . 



Yet, the then Commissioner James W. Brooks or- 
dere^the extermination of the 175 wolves'estimated 
to exist in Zone 20A. Why? Commissioner Brooks was 
ftot only confronted by the decifriated moose herds 
and the howling hunters, he was also obligated to 
abide by the official policy of the Alafekan Fish and 
Game Commission: "Wolf Management Policy"; i.e., 
"Whenever substantial conflicts arise between hu- 
iTians and wolves over the use of pr^ey, the wolf popu- 
lation will be managed (reduced by killing) to minimize 
such conflicts." J-would like to point out that hunting 
has been banned on Royal Nation^ Park Island in 
Lake Superior for 25'y8a€S. The moose herds are 
healthy and thriving on this island alone withJHe wolf. 

There were many other such. predator control pro- 
grams, but let's get into some other methpds used to 
create a surplus of §uch species as deer and what 
some of the results have been. One method is ''con- 
trolled burning" to create browse for deer. However, 
this also results in the roasting alivp of countless non- 
game animals composed of species representing 90 
percent of all domestic wildlife species. Millions of 
acses of public lands-have already been torched by 
Fish and Game Commissions and plans are in the 
worRs. to burn down additional "millions of acres to 
produce more game animals by increasing their 
browse at the same time making the habitaf useless 
to other species. ^ 

"The philosophy of deer management is to main- 
tain them at optimum levels" ^better known to wildlife 
biologists as the "Maximum Sustained Yield" pririci- 
ple or "M.S.Y.". M-.S.Y. works this my — natural 
predators are managed (killed off) in order to allow 
more ungulates, such as deer, to survive^ v^hile habi- 
tat manipulation increases their food supply and 
prompts the female's maxir^ium reproduction $Oten- 
}iai. For example, the white-tailed doe will bear two 
iawns annuall^^Tjnder good browse conditK)ns'as op^ 
posed to one under a browse shortage and will fail to 
ovulate if population levels are beyond carrying ca- 
pacity of a given range. 

StatQ Fish and Game Agencies manipulate habitat 
by Burning, clear cutting and planting. In Michigan, for 
instance, 1.2 million acres of state forests were clear- 
cut to increase tbe browse for deer* The January 27, 
1975 issue of the "Detroit Free Press" reported: 'The 
Wildlife Division says it is necessary because a forest 
managed by nature "cannot support a fraction of the 
deer needed to provide for a half million hunters." the 
plan was to build the herd from 4000,000 to one mil- 
lion by 1980. 

Normally, for every hundred fawns born, 52 are 
' males and 48 are females or about a one-tOK)ne ratio 
which wildlife managers alter through ••legal hunting" 
toward a desired sex ratio of five-to-ten females for 
each male.ln order to drastically increase the number 
of births. The September-October 1*976 issue of "The 
Conservationist" (N.Y State Department of Environ- 



mental Conservation Magazine) put it this way: ''Ide- 
ally, if the desired number of antlered and antlerless 
deer are taken (killed) each year the population will 
comprise the highest number of breeding females and 
the lowest number of males. As a result, a maximum 
fawn crop will be produced each year.** 

The **1imes Herald Hunting" edition dated Septem- 
ber 30, 1978, contained this statement by Terry 
Moore, Regional Wildlife Manager of the N.Y. State 
Department of Environmental Conservation,: "We will 
attempt to increase, the number of deer until we expe- 
rience high Incidences of deer-car collisions, dep^^a- 
tion of agricultural crops becomes intolerable and/or 
the'effeqta^on deer hatiiXaX begin ta result in deteriora- 
tion** ''Why?" *To increase the success rate of big 
game hunters." 

In Vermont, as in many other state^, this trophy 
buck policy has created a surplus of deer. The d^r 
population in Vermont is m the neighborhood" of 
20,000 head. Of these, an average of 40,000 starve to 
death annually, about 8,000 are t^ker> by hunters and 
another 2,000 di^ as a result of deer*car collisions and 
attacks by wild dogs. You can see then that hunting 
does no4)revent starvation. In fact, hunting increases 
the amount of starvation because of management 
policies to provide an abundance of trophy animals for 
hunters. 

On a national level state angencies have created a 
large population of 15 million deer. Here areihe re- 
sults in Pennsylvania which ha3 a population of 
70,000 M.S.Y. deer. Rqger Latham, a former Outdoors . ' 
Editor for the "Pittsburgh Pcess" described it in this 
way: "An ecological disaster and nothing short of a 
catastrophe.** He continued, "8 million acres of 
mountain forests have become barren and uninviting . 
to mo^st wildlife iricluding .the deer whict^have se- 
verely depleted the ground cover, (shrubs; bushes, 
wild flowers, etc.) Because of this, soil erosion has 
undermined the quality of th§ mountain streams while 
many species of trees are being killed in their younger 
stages of growth and natural forest reproductior\ is 
failing to occur on hundreds of thousands of acres in 
the. main deer ranges." 

"Rabbits, song birds, grouse and other spebies are 
vanishing because they can barely be supported on 
this land and birds of prey have become a rare sight. 
The black bear is endangered fronfi over*hunting be- 
cause it has nowhere to hide from hunters. As if that's 
not bad enough, staggering 3 million acres of farm- 
land have been abandoned because of crop damage, 
and insurance companies are paying out 150 million 
dollars in claims annually of the yearly toll 6f 25 to 29 / 
thousa^ collisions with deer in which some motorists 
have lost their lives." 

Let's examii^e the necessity of hunting on wildlife - 
refuges where conservation employees are busily 
breeding and hatching a few species of waterfowl for 



the gunnery season. Of course, '"as originaily con- 
ceived, these refuges were to be sanctuaries where 
sport hunting was to be prohibiteclj' Donald J. 
' Hankia, former Chief of Resource Managenient forall 
Wildlife Refuges, ih.testimony at a 1970 trial regarding ^ 
hunting on ,i;he Great Swamp in New jersey, stated: / 
^'Wildlife reftiges are managed in part to produqe surr' 
plus game- for\hunters,** " " * • / 

The fiunting advocates* argument incorrectly as- 
sumes '*that reductions in recreational huntihg m^ust 
necessarily result in physiological compensations 
which are harmful to wildlife." Actually, a specie^ may 
adapt to the cessation of hunting by adjustments in 
diet or range, alterations in reproductive behavior, or 
other changes which do not adversely affect the indi- 
vidual or the^species. 

Writing in the January 1974 issue qf **Smith- 
soni'an", former hunter. Jack Hope noted: "That 
even the unbsuafcase of whije-tailed deer, which now 
exist in far greater numbers than in the 18th Century, 
the concept of the hunters' harvest as a conservation 
measure has orily contrived, short-term validity. Ap- 
proximately 13.8% of the total white^tailed deer popu- 
lation is taken annually (not including crippliijg losses) 
by hunters, this hunting pressure has created a bio- 
logical imbalance sirice.it dobs not permit the herd to 
fluctuate with changes in habitat, but- maintains it m 
an unnaturally high-level.!' - * ^ ^• 

According to Mr. Hope, "In ,areas where the white- 
tailed deer population exceeds the carrying capacity 
of the land, the immediate results of a cessation to 
recreational hunting v^ld be over-browsing, damage 
to agricultural crops, starvation, predation, and a gen-, 
eral deterioration jn the health of the population. But 
within a period of several years, the population would 
stabilize at a new level in balance with the. available 
fcfod supplyiThis tra/isition would be facilitated by a 
characteristic of several game species: the white- . 
tailed doe .does not ovulate w1ien the^'deer population 
is high. Therefore, an alteration in population num- 
bers will be affected by a reduction in natality as well 
as changes in nnortality influences.'' 

"Jhe new population balance would probably be 
genetically healthier ^lan the one maintained by rec- 
reational hunting since natural thinning of the herd 
would be more selective in eliminating the aged and 
infirmed animals than is the hunter. With the reduction 
in deer.numbers, habitat changes would also ocpur 
as a result of reduced deer browsing and other wildlife 
species could then increase their populations to oc- 
cupy a portion of the space novy used by deer." 

In an interview which appeared In ''National Wild- 
life'' Magazine, a prominent Wildlife Biologist, Dr. A. 
Starker Leopold, discussed an extension of this the- 
ory as it applies to small game species: ''There are 
very few qases where small game is capable of de* 
stroying its habitat. Hunting smfll game simply takes 



a portion of populations such as quail, pheasants, or 
cottontail rabbits which overproduce regularly. It has 
no heavy relevance one way or another in terms of 
maintenance of the range or mairitenance of the total- 
population. They are almost completely regulated by 
the habitat in which th^y live — the.availabjiity of food 
and cover." Mr, Leopold was expressing a view 
shared by many wildlife biblogists. It must be noted 
here that natural predjjprs are not the primary or sole 
limiting factor in the population control of herbivorous 
species such as ungulates. They are only one of a 
series of interacting facers wt])ch determine popula- 
tion levels other than^the availability of food for plant- 
eating animals, which is the primary factor. Actually, 
herbivores have more influence, upon what the popu- 
lations of predators will be than predators have on^ 
them because natural predators are at the end of Jhe 
food chain — no plants, no plant-eaters, no mef^t-. 
eaters. ^ • ^ * 

The main reason the deer population on the Kaibab 
Plateau exploded was*not because of the extermina- 
tion of natural predators but because their food supply 
was increased. Wildlife Scientist Graeme Cai/^hly 
wrote in a 1970 i^sue of ''Journal of Ecology": 
'*195,000 sheep, competitors for food, were removed 
from the Kaibab Plateau, dramatically increasing the 
; fcod supply for the deer." ' 

This is something hunters n^yer tell because they, 
wanj non-hunters to believe their propaganda about 
taking the place of natural predators. Npw we all know" 
natural predators cull (remove the unfit) the prey ani- 
mals and this insures the survival of Ihe hunted spe- * 
cies, barring an unforeseen natural disaster or killing 
by man^by habitat destruction, or hunting. Now, who 
could really believe that the modern day hunter with 
scientifically designed weapon in hand, atdhg with 
^binoculars, riflescope, and electric socks would hunt 
*down a sick and diseased animal to take home for 
» dinner? In fact, he diminishes the long-term survival 
potential of the game animals he hunts by destroying 
their^best gene pools. Millions of years of the process 
of evolution wind up hanging on the walls of the . 
trophy den as in tfie case of the 15-poirtt Buck of the* 
Berkshires. • y ' 

The Endangered Species Act of 1973 lists hunting - 
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as *!one of the two major factors in the endangerment 
of wildlife species", and the President's Council on 
Environment Quality has estimated thai "at the 
current rate of the extermination of mammSrspecIgs, 
virtually all of them will be gone'in about 30 years". 
Wijdiife management's prepccupation with creating a 
surplus of a comparatively few game species*at the 
expense of all other non-game, animals in orcJer that 
recreational hunters be provided with a harvest of- 
game animals is not logibai wildlife conservs^tion. 
Management should be oriented toward a balanced 
ecological system that offers the greatest potential for 
the greatest A/ariety of wildlife, and for the many satis- 
factions people can de/ive from their existence. 

The stranglehold over fhe destiny of.our wildlife her- 
' ita^ge by a 7 percent special interest grou^ must be 
broken. Our state and federal'lands mujst be made, 
safe again 4or .bird-watchers, hikers, campers, and 
wildlif^xpur private property rights and safety from 
^>unter Ihtrusjons and bullets must be restored. The 
posting laws must be changed and the burden of this 
expense and labor shifted to the state agencies that 
fill the woods with hunters every year&Rjdendanger 
home-owning citizens with their antiquated^safety 
zonejaws/puny fines for violators, and almost non- 
existent protection. 

We as human beings should- not condone or sup- 
port the terrorizing, crippling and killing of millions of 
innocent and defenseless animals in the name of. 
"recreational hunting''. If we do,^then how can vve 
claim we arafnore noble than.animals when at least 
they do not kill for fun? And» how can we bIIqw the 
wanton destruction .of the earth's ecology simpFy be- 
cause tjife victims do ript resemble U^? 

The time is long overdue to heed the alarms being' 
sounded by sincere and brilliant men like Jacques 
Cousteau. We must aqcept the knowledge that^men 
like Lynn A. Greenwalt, .Director.of the US. Fish and 
Wildlife Service, is attempting to convey to us in this 
statement: "The entire fish and wildlife^ habitat is vital^ 
to everyone. People' need to take action, to demand, 
to press for change. We cannot continue to exploit our 
natural resources with utter abandon. The fate of ani- 
mals and that of man are inexorably intertwined, and 
the world must be treated as one vast ecosystem.*' 
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DILEMMA 1: 
"ThelWHd Deer Harvest" 

A wildlife preserve in the northeast is faced with an overabundance of deer. The* 
forest ranger's annual spring count indicate that there are too many deer for the 
area. If the population is not reduced, many deer will die from starvation. To save 
the deer from starving or dying from disease, the rangers announce that fiVc days be 
set aside for a "deer harvest" when hunting will be permitted. ^ " y 

When the Society of the Preservation of the White Tail Deer heard this, they, 
organrizcd a massive demonstration at the ranger's hcadquartcrsJI3icyi3rcilested, 
. "Your hunters will go ii^in large nuipbcVs. Many^oFthem will not even kill the 

deer. Many animals will only be^oundcS or maimed and. left to suffer 

needlessly. It is inhumane,---^^^ ' 

"Also, these deer have lived in a protected ai-ea. They bavc not Icained to fear 

' people. Many will come ri*ghtup and cat out of your hand. Now you arc going 

to turn aroundand gun them down. These innocent deer d^'t have a chance. 

• • • * . • 

"We think you can solve the problem simply by bringing in food or taking th^m 

to an area where there arc li^ or* no deer." . ' - •* 

The ranger replies, 

"The hunt is the best way to protect the welfare of the deen Tbo manj^ deer will' 
result in mass starvation and also cause destruction of the trees and plants here. 
Other animals will also suffer. ^ 
"Bringing in extra food is no solution. It is expensive and is only a temporary 
solution. Next year and the following we will still be faced with ^oo many deer. 
Taking them to another area is risky. Many are^not .healthy enough to^ survive 
the trip. They will h^ve trouble adjusting to a new area ~ the food and land will 
be different' and these deer may not know Jiow to jprotcct themselves. ^ 
"Besides, hunting is a natural humart instinct. Humans evolved irom^^bcing a 
food gatherer tO a hunter. To hunt js to keep in touch with nature," 
The Society docs not agree that a "deer harvest" hunt is right and brings the case to 
court. It wants the judge to half the "deer harvest." ^ * ^ 

Should the judge allow the "deer harvest"? ^^^y or why not? , ^ ) 
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DISCUSSION QUESTIONS ' s 

• What are the two conflicting sides of this iss.uc? What values arc in conflicf? * < • 

• Why do rangers want a !*decr harvest"? ' . 

• Why docs the Society object to the "harvest"? * ' ' , . 

• Woyld riiorc harm result if the deer population continues to increase? . ^ 

^ Arc people ever justified in taking the lives of wild animals? Why or why not? ' * 

• Are there other ways to manage wildlife? What arc they? ^ * , 

• If a natu^ahprescrvc becomes overcrowded, what responsibilities must people assume? 

• Is it right for humans to dcciclp which animals should live and which animals shoqjd die? 

• Is it any more humane to let over-population cause wild animals to die from starvation and disease than to kill 

them? ^ i * ' ^ • 

• If a deer Wandfcrs out of an overcrowded prcscrve*and injures a person, who'ShoUld be blamed? The park rangers? 

The people opposed to hunting? Explain/ , * ^ " • 

*• What is your response to a 'Mizard harvest"? Docs the type of animal make a difference? Explain. . 
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By David }Jevin 



Scientist helps stir 
ne\^ movement 
for 'animal rights' 



» • 

Form er wolf researcjk er Michael Fox gives * 
impetus to crusade jormorehuma^ne conditions 
on U.S. factory farms anddn laboratories ^ 




A tattooed nionkey is kept isolated in laboratory cage, 
common practice in this country. But U.S. cages 
are half the size of retjbtnniended standard in Britain. 
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He comes swinging'through the park, a slender man 
with a droopitigVioustaclie and'a veryquick smile, and 
pulling ah5ad;on a^long strap leas(x is a wolf. You donit 
expect to sec a wolf in^ cit^ parK in Washington, D^C, 
so you ask hnn— it's really a dog, is it nof, just an odd^ 
looking dog, leaner and larger and more ^eral than 
most dogs? * ^ 

"Oh, no," he says in an impeccable British accent, 
most professional, most assured, -smiling, "it's a wolf, 
left over from a research pack. I studied wolves and 
their behavioY for years.'This is the only one^eft." 

Me introduces himself: he is Michael W. Fox, veteri- 
narian, animal echologist, scientist, crusader for ani< 
mal rights. An(l readily, there in* the park, witli the 
wolf gamboling at the end of*thc leash as people stop 
tp gape, he ticks off in his crisp accept the obscenities 
tliat ap.evet* larger, ever more sophisticated and tech** 
noiogical ctiltijre works on animals today. He used to 
be part of that world and its effects obsess him. Now 
he intends to change it. There are a great many pco- • 
pie with similar vicsvs who i^iake up the new animal 
rights movement. \ 

It is a movement that is gj^owing lapidly, at a time 
^vhen Americms ^ are rights conscious , and qction 
(Jriented; it fits with our concern for our environment, 
our air and water and food. If we' care about rights, * 
worry about endangered species, question the carcino- 
gens that appear in our fields and our food, can we be 
Unconcerned about the meaijij that lie behind the pale 
white egg we CTack into the skillet? ^ 

What obsesses Michael Fox is the range of.a^ses 
routinely inflicted upoo livestock and laboratory ani* 
mals, t^e almost random examples of unnecessary suf- 
fering that are all too easy to find. ' . 

An East Coast research laboratory, for example,^ 
autppsied ani^fe^ls^uscd by the military ^n developing 
a non-lethal missile, at a time of intense interest in 
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In confinement house, a veal calf spends its entire 

IG-week life in chute 24 inches wide. It lives 

in dark al>out 22 hours a day to minimize its motion. 
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domestic riot control. According to a lab assistant who 
is now a veterinary student at Colorado State Univer- 
sity, researchers fired various projectiles-Ping-Pong 
h^lli filled with water, three-inch water balls, hard 
rubber balls-wilh' varying force at anesthetized ba- 
boons and pigs.Th(f pigs took body shots. The baboons 
took a series of shdtsio the head-either the forehead, 
back, or side. 'The baboons'bothered ihe most," said 
the former lab assistant. "I liked the pigs, but the^ba- 
*boons had fingers and fingcrnaijs— they were jnore like 
liunians. Sometimes I brought my flute and played for * 
them and they liked that." 

The researchers killed about ten baboons a day. 
The animals were anesthetized, strapped in chairs,Mm- 
pacteO (as It was phrased) and recaged. The fno^t seri- 
ously injured animals were killed at once, but pjfhers • 
were required to live overnight before they^vere ^ 
killed. Wl\en the anesthesia wore off the baboons sat ^ 
crouched, leaning against a corner, eyes hooded, sad, 
ill, unable to eat or drink. They were given no anal- 
gesics. Sometimes tfie assistant would ask if tliey 
couldn't be given pain killers, because he waa con- 
vinced they were suffering. "Made no sense to me— 
wouldn't the riotrf who had been hit in the h(iad take/** 
an aspirin?" • , 

If research anjlmals sometimes seem to be the victims * 
of our progress, many farm animals are faring fiq 
better. A Virginia farmerrlias just gone into the veal 
business. He is a smalH*"-! man, a former conscientious 
objector who owns six-and-a-half ftcres. The plot is too 
* small for real farming, so he built a veal confinement 
house, a windowless warehouse of cinder blocks that • 
contains SO chutes made o£ oak slats. Each chute is 24 
inches wide. In^ach, on this dayj was a five-day-jSld 
bull calf. Dairy cows arc impregnated, regularly to ^ 
Icecp their milk ffowing." Heifer calves are kept for 
mi^ cows and bull calves become' veal. But first-in 
the modern veal systems— tliey will live for 16 week? 
in a chute like those on diis Virginia farm. The farmer 
has a frightening investment and he oljeys the rules of 
ihe feed company, Which for the first year supplies the 
calves, the feed and the medication, on which he de- 
pends. Each animal is chained in place. The ca^ can 
M)ack up 12 inches and he can thrust out jiis hekd to 
eat the high-intensity mash made of milk solids low 
in iron. (This diet induces anemia, which result^ in 
the white mgit prized in veal.) The chute floor is of 
slats. It is rough when he lies down, for it has no straw, 
which would interfere with the cleaning and which lie 
would eat, since at about three weeks he requires 
roughagQ to 'develop his rumen. The calf learns to 
brace his cloven hoofs against the cracks and his leg 
muscles develop for bracing instead of walking. The 
lights* arc on only at feeding time; the calf lives in 
darkness 22 hours a day; this reduces motion, and is , 
said to produce more tender meat. The calf can barely 
move— he stands perpetually in one position or else hc^ 
lies in his cold feces. ^ 




efficient use of energy, argues Fpx,.tlian practice 
of "finishing" cattle on grains that people could eat. 



,Briti^ cattle often graze on opfen-range grasses until 
* slaughter, as on this Derbyshire farm. This is more 

S6^ he will live out his allotted 16 weeks of life in . 
darkness, almost motionless in a cage the size of a cof- 
fin, and he will never have yirned or stretched or run 
or touched another calf or^had a bit of roughage, and ^ 
when he comes out for slalighter on untried legs, he 
n^ay fall down. And you may say, well, be had food and 
shelter and has known nothing else and who knows 
wh&t a calf wants anyway? But stand before the cages y 
'^of this veal con^ement house and present a knuck,le 
—and the little calf will thrust out its head and suck 
your knuckle with instinct so desperate that you will 
have your ans%ver. . 

The cruelty of such isolation is matched by the 
bucolic bedlam in which modern hens are kept. After 
a lifetime in the egg business, anot^pr Southern 
farmer finally put his hens in battery cages, which is 
the methbd^ used in at least 90 percent of 'American 
egg production. . « . - 

For years his-hens had, lived in 38 separate houses, 
scratching about in the yard by day and roosting by' 
night. The houses stretched up and down the hillj of 
his farm irear Chesapeake Bay. But Kis"old father, who 
always resisted change,* went into a nursmg home, his 
sons weren't very inter^^ted, hired liafids were hard to 
find' and he couldn't handle alone the awful labor of 
.38 separaii^chicken houses.^He built two long, narrow 
barns and ilrff|illed standard laying*hen cages. 

He is a^small*scale operator by the standards of the 
modem chicktfn industry; he has 10,400 birds. The 
cages are in long batiks. Running along each bank is 
a trough cajrfying water and a small conveyor belt 
carrying fc^d. The cages, with no perches, are made of 
wire mesh which allows feces to fall 'through. The 
mesh catchy eggs, which roll forward for collection. 
The b^rds come from a pullet house where they are 
debcaked— each beak pressed to a hot iron to blunt the 
end, which reduces pecking damage. Sometimes a care* ^ 
less operator burns off most of the beak, but that is 
undesirable since such a chicken has trouble eating 



and will lay fewer eggs. Each cage is 12 by 18 inches 
and fodr birds are put into each.^Fpur chickens aKC 
crowded a space 12 by lo inches, so they scrambje, 
pecking and clawing each o^her, and one of theifour 
generally is on the bpttom. In a minute or two the 
down chicken wiH lunge up\yard and, in the ensuing 
turmoil, another of them wH^obe forced to go'Onder. 

The. lights are .on 18 hours* ^ day to encourage the 
chickeiis to lay coiv^antly. And it is a disastrous anom^ « 
aly for the' chickens that under these hellish condi- 
tions, egg production rises.. Each hen averages an egg 
every 32 hours for 14 montlis and then goes to slaugh* 
ter. And if the cages and tlie lights and sheep hard xise 
of the birds ^eem like a scene conceived by Dante, 
well, who really is to say what a chicken wants? 

Most people wpiild agree that animals have rights, 
liut there is far less agreement on what those'rights 
are, or how far they extend. Nevertheless, the new 
animal rights movement is attempting >o define those 
lights^ not simply as matters of faith or philosophy, 
but of science. Michael Fox, who runs the Institute for 
the Study qf Animal Problems in Washington, D.C., 
points out that rights im^ly a grasp of the animal's 
intrinsic nature an,d its needs. It is inhumane to de- 
prive an animal of its n^itural needs, he says, jxist as it 
ia inhumane to inflict unnecessary pain. 

Adopting a siihple code first proposed in England, 
Fox suggests that aU farm and laboratory animals 
sholild be granted five basic rights, or •^freedoms": the 
freedom to be able easily to get up; lie down; turn 
around; stretch; and groom or preen. Social animals, 
he points out, should have a right to some kind of 
social interaction. What rights does a veal calf have? 
*'Veal calves have eyes and legs," Fox says, "therefore 
they should have light to see by and sufficient freedom 
to move.*\This is^^not determined by scientific re- 
search, he adds.3^t'spbvious." 

It is from these new perceptions that ^le animal 
rights movement is developing in the United States 
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On giantCblorado fcedlot, cattle spend last 120 days 
being fatten^ for market on diet of rich grains 



2(hd Europe. It arises in direct, response lo the ever 
vaster and more impersonal systems provided by tech- 
nology ands'mechanizatioii that dominate modern 
agriculture and have made the old idea of barnyard 
animals an anachronism. It grows from^ the humane 
movement, but has gone far beyond it Its broad um- 
brella includes the antivivisectionist groups, but its 
modern approach and its emphasis on incremental 
change make it much different from the strident old 
agitation. It has an intellectual rationale, it is taught 
in universities, it has adherents that probably number 
in the millions. And it has Michael Fox. 

A graduate of the Royal Veterinary College, doctor 
of philosophy in medicine and doctor of science in 
j^iology from London University. Fox is an intensely 
practical man. As an advocate, he brings an immense 
array of scientific facts to the battle. 
•Yet the issue of animal rights is so frilught with emo- 
tion that this scientist-crusader is written off as a sell- 
out by some radicals in the movement, and regarded ^ 
as a radical by moderates who fear his. activism will 
destroy everything they have accomplished in the past. 

The man who inspires equally choleric views in such 
opposite quarters (which attests to his centrist posi- 
tion in the movement) lives with his wife, Deborah, a ^ 
psychiatricsocial worker, m a Washington town house. 
In a cage out back, with a mongrel dog for companion, 
lives the wolf. Tiny, a refugee from the wolf stiidy ^t 
Washington University in St. Louis that made Fox's 
scientific reputation. She is a pleasure and. Fox in- 
sists, a teacher-but not a pet. As a professional. Fox 
warns against the dangers of keeping wild animals as 
pets and fie handles Tiny with great care. 

Fox was born in northern England in 1937 and 
quickly dc^veloped a predilection for science. In gradu- 
ate school he moved through animal neurology to the 



and antibiotics (to stimulate growth, prevent disease). 
Average American eats 126 pounds of beef a year. 



.Study of aniiiial behavior and on lo animal ethology, 
the new field generated by Konrad Lorenz, just as 
serious work was beginning. Animal ethology is the 
study of animal behavior-the nature of the animal- 
done in terms of its environment. It is that emphasis 
on the animal's naturwhat makes Fox effective today* 

Fox came to the United States in 1962 for a research 
fellowship in Maine. Then he went to a research hos- 
pital in Illinois and on to a professorship in psychol; 
ogy at Washington University. »His work in canid 
ethology-specifically,. examining the effects of domes- 
lication on dogs compared with wolves— led to his sec* 
ond doctorate from London University and a growing 
reputation. But it also led, in that era of campus pro- 
tests, to serious self-questioning. He read that wolves* 
were being destroyed in Alaska, and it made him 
think. His wolt pack, of which Tiny was a member, 
was giving him everything— knowledge, reputation, 
academic honors. What was he giving the wolves? 
Nothing, really. 

About this time John Hoyt, president of the Hu- 
mane Society of the United Slates, was putting to- 
gether the Institute for the Study of Animal Problems. 
The trouble with the old humane approach, Hoyt 
thought, was its lack of scientific rigor. Humane advo- 
cates were often accused of emotionalism or of the 
anthropomorphic tendency to vest animals with hu- 
man characteristics and desires. The use of ^^iiimals in 
Amprida is rooted largely in science. Laboratory stud- 
ies aim at scientific analysis or discovery* The livestock* 
industry depends^ on science-drugs, chemicals, ge- 
netics, animal sciences— for ever greater production. 
What animal rights needed. Hoyt thought, was its own 
scientist— and Fox proved to be just the man he was. 
seeking. The institute opened in late 1976 with Fox as 
its director. — 




Vast numbers of aqimals are involved in the^prob- 
leni. American laboratories use some 20 million ani- 
mals a year^ of which about 18 million are rats and 
mice. The livestock industry handles 4 billion crea-^ 
tures a year, of which 3.5 billion are poultry. 

Fox's role is a natural for an ethologist because his 
training is to s^e the animal as an animal. In our 
increasingly puKluction-oriented, rei^te, antiseptic,^ 
scientific time, ih\s\ not so easily done. People who 
use animals today arc more likely to see them as pro- 
duction units* 

In factory farming, all the emphasis is on economies 
of scale", mechanization thai reduces labor costs and 
maximum prtxluciion per unit of time. The laying 
hens in their tiny cages become egg machines— feed 
them, water them and collect their eggs. The lights 
are on unnaturally long hours to make them lay more, 
just as there arj^ experiments to make b^^f cattle and 
other animals eat more and thus gain fg^ster. Total con- 
finement pig tfarns may be the worst abuse of all, for 
there sows live for years chained alone in cages while 
they 'nurture litter, after litter of piglets. Like veal' 
calves they never touch each other—and anyone who"* 
has ever seen pigs nudging, scratching and licking 
each other in a pen' will understand the deprivation. 
"All animals engage in socia^grooming," Fox says. 
"It is absolutely basic to their lives. It keeps them neat 
and healthy* but even more important, it is their 
basic mode of social interaction-which is the trouble 
with isolating them, you see. When you break those 
patterns, that's real deprivation, and it makes for 
much less healthy animals too." 

The costs of feedift^ our 'protein habit' 

Taking a broader economic view of factory farming, 
Fox sees the issue of exploitation as only a facet of an 
environmental crisis rooted in our diet. On the aver- 
age, Americans are eating twice as much, animal pro- 
tein as they need, which is not only a luxury but a 
hazard to their health, increasing the risk of heart 
disease, colon cancer, stroke and othQr ailments. In 
order to ^maintain this, protein habit, most of the 
modern system of farming is geared not to provide 
(cod for people but to provide food for farm animals. 
More than 80 percent of our corn, barley and oats is 
fed to livestock, he says. As a result, we are using five to 
ten calories of fossil fuel to produce one calorie of food, 
because of the energy (petroleum, fertilizers, etc.) to 
raise the crops. Fox points out that if the entire world 
were fed based on our energy-wasteful food system, 
accprding to the calculations of Professor David 
Pimentel'of Cornell, the world's known petroleum 
reserves would be gone in IS years. 

**It is ecological and economic suicide to continue 
ttjis," Fox says. **U we were to reduce our farm animal 
procfuction to half the amount, we would be healthier* 
there would be less soil erosion, leii pressvire on the 
land> less pesticides, herbicides and fertilizers, all dt- 



rived from fossil fuels! and food would be cheaper." 

Fox is not preaching vegetarianism (which is one , 
reason some animal rights advocates consider him a 
sellout). **In a highly technological society,'* he insists, 
**it is s^und to eat some animal products, because we 
have a lot of industrial anc| agricultural byproducts 
that can be recycled through animals, including Care- 
fully refined sewage sludge. Underneath all the human 
ethics, we must address the ecological undei-pinnings 
of it all: we should produce animals and food in order 
to minimize ecological impact. The main flaw in the 
animal rights movement so fan is thft it has not real- 
ized this. ^ 

'*If some animal liberationists had their way," Fox 
adds, ^*'they would let all fsuin animals loose, and 
have them out free ranging. That would mean more ^ 
destruction of natural habitat, causing greater ecdpgi- 
cal imbalance than we have already. All animals nave 
a right to humane treatment, but there is only .one 
absolute right, the right of all life to a whole and^ 
healthy biosphere, and that implies ecologically sound 
strategics as well as a humane ethia'* 

Fox argues with similar moderation for reduced trie 
of animals in scientific research. **The Humane 
Society* is not antivivisectibnist," he says, **nor am I. 
Our policy is that animal sufifcring is justifiable if ii 
can be demonstrated that it is going to alleviate^a 
greater suffering in other animals or man." The prob- 
lem is that'the same "intensive use" which character; 
izes factory farming also nms through the lab animal 
world, as when countless products such as hair rinses, 
or shampoos, are tested in a rabbit's eye, sometimes 
causing acute pain and blindness. 

**One of my primary roles," Fox says, **is to raise 
consciousness, to get people to see animals as animals 
and tr^at them so. Sometimes so^ittle can ms^ke such 
a difference. The self-mutilating monkey may not 
want out of its cage as much as it wants companion- 
ship. Put mirron before a monkey^s cage and you have 
improv^ its life. Give chickens perches. It has been i 
proved that pigs get along best with no more than 29 
in a pen. Let confinement pigs get together-~that*s all 
they want. Put veal calves four ta a pen and let thrm 
move around. And, my God, it seems that laying-hen 
cages could be big enough for all the birds to stand up 
and even to have a perdi. doesn'tjt?** 

Considering the magnitude of the problem, the 
animal rights movement sometimes seems like a 
match in a^hurricane-but littleflames can grow huge. 
One solution^ is new legislation to protect animals. 
Encouraging new laws are going on the books in 
Europe. Veal confinement^ for example, was developed 
in Hollandjand France; now thote countries are out- 
lawing praoices which are common in America. 

But Fox pas more fsdth in penuasion than in l^s- 
lation. '*In England,*' he poinu out, "the Ministry oC 
Agriculture;now has a permanent farm animal welfare 
advis<Mry coiincil wluch sets up minimal codes of prac- 
/ 



tice, with government inspectors who have made all 
farmers aware of these codes. We need this in this 
country. It does not mean more government /egula- 
tion but rather It means that the farmer and the com- 
pany that contracts the fanners cap abide by profes- 
sional standards and have some pr ide in what they do." 

At least 12 universities now offer animal rights 
courses, and activism on behalf of animals is on the 
rise. The signs of activism are scattered and small, like 
early straws in the wind. But ever larger numbers of 
people are involved. A recent poll indicated that eight 
million Americans are vegetarians—and, as Fox puts it, 
"37 million conscientious consumers arc really con- 
cemed about what and who they eat, for health 
reasons and for ethical reasons." " 



Michael Fox knows the facts of life. He is aw^re^f 
♦th^difBcullies of bringing about fundafnenial change. 
• But he makes change seem the most practical of pros- 
pects when/ after a discourse on the evils of factory 
fanning, a young woman asksliim, "What can I do for 
animal rights?" FoxT!nhesilat;rngly ticks off the oppor- 
tunities. "Know^who you eat,!\ he says. *Tind a local 
producer. Try to find somcbocly who's^proddcing free- 
range <^^. S'^tondly, you might find a local hog 
fanner who keep^ his pigs outdoors much or most of 
the time : and if you want to cat a pig, when yo\i' vc met 
a pig, OK. But cut out veal, bccauSe here it's probably 
been rais^ under total confinement conditions, and 
cut back bp eating all animal products,* for your own 
health as WfsU as a protest." 



\ 



DILEMMA 2: 
"The Life of ^Chicken Little': 
s Ah Excursion into Poultry Farming" 
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^•Chicken Little" is typical of broiler chickens to- 
day — an estimated 3 billion alone in the UiS, — 
raised for our consumption. After hatchingrhe is 
picked up the next <lay along with 20,000 other 
chickens by the broiler producer and, taken by 
truck to the farm. From the truck he is carted into 
a long windowlcss sTied where he will spend the 
rest of his days. In the s|ied are rows of cages 
stacked one on top of the other. "Chicken Little" 
is tossed with others into one of these cages. 
' The surroundings seem pleasant enough now. 
The shed is brightly lit and there is plenty of food 
and water in the troiughs. But the lights never go 
off; they burn brightly day and night. The reason 
is because chickens after hatching have been 
fouad to grow faster under bright light, 24 hours a 
day. After -a week, a hand reaches into the cage , 
and pulls "Chicken Little" our. He is placed into a 
contraption that holds his head firmly. He squirms 
but his head does not move. Then a blade comes 
down, and part of his beak is removed. Back he 
returns to his familiar surroundings, but he has to 
relearn eating now that he no longer has a pointed 
beak. Then, after two weeks something changes — 
the light becomes less bright and goes off for two 
hours, and on again for two hovrs. "Chicken Lit- 
tle" finds himself sleeping during the dark hours, 
and as soon as the Hghts go on he makes his way to 
the feeding trough and starts eating again. In this 
-routine of light and darkness he grows rapidly. 
There is less room now, and there is much pushing 
and shov/ng in the cage. Fighting and feather pick- 
ing often breaks out. But no one gets seriously in- 
jured because no one has a Sharp beak. The light is^ 
turned even lower, and tliis seems to cut down the 
noise and exqitement in the cages. 
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DILEMMA 2 Continued 

The air grows more stale each day because 
larger birds produce larger droppings. The acrid 
smell of ammonia never leaves but hangs over like 
a stifling cloud. It is summer, and t,he heat is in- 
tense. There is^no place to cool off. Whenevecthe 
keeper opens the door, a whiff of breeze some- 
times comes thfough. This sudden- change and 
noise frightens "Chicken Little's" cage mates, and 
there is frantic squawking and scrambling. Some- 
times he is pushed so hard against the corner by 
the wall of chickens that Ke can barely breathe. 

"Chicken Little" is eight weeks o^d now and has 
grdwn large and plump — nearly three pounds- 
Moving around the cage isn't what it used to be. 
In fact, he has barely enough room to tWn. 

One day there is suddenly no food. A fe\^^hours 
later, the cage door opens and "Chicken Little," 



^ now a full three pounds and perhaps a bit more, is 
^ grabbed by the legs and stuffed into a crate with 
several others. If the cage was crowded, this crate 
\is even worse. As the crate is taken out of the shed, 
Vchicken Little" sees his first glimpse of ^sunlight. 
The«crate is bounced onto a truck, ahd there is a 
bit of jostling inside. 

The rf^e is several hours, but with the fresh air 
blowingahrough, the crowded condition with no 
food and water seems more bearable. Finally, they 
reach their destination — ~lhe~procc5^sin^~prant. 
The crates are unloaded and^ st?cked and 
"Chicken Little" and his fellow travelers await 
their turn to be killed, plucked and dressed. . . 

Although chickens are raised to be eaten, 
should they be raised in these unnatural condi- 
tions? Why or why not? 
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DISCUSSION QUESTIONS 

• Do domestic animals, such as chickens, have the right to experience sunlight, normal day and night, and fresh air? 
Why or why not? 

• In a cage, chickens are denied the opportunity to behave like chickens. For example, in a farmyard situation they 
develop a pecking order where each bird has a known place in the order of the social system. Each bird respects those 
who rank above itself, yielding to them at the feeding trough or favorite perch. Once an order has been established, 
fighting is infrequent. Should the development of a social life be important to chickens? Why or why not? 

• When people raise animals to satisfy their needs, have they become unnecessarily cruel?Why or why not? 

• Since humans depend on animals for food, is it right for them to treat animals however, they please? Explain. 

• Caffthe suffering of animals who provide us fpod be reduced? Give some examples. 

• Our current, practices of rhising food animals is based on the policy of "highest production at the lowest prices** 
How does this influence one's attitudes towards animals? 

^ If chickens are raised in a barnyard setting, more land and labor will be required. This would drasht^Uy increase the, 
cost of food^Ho^y^mighUhis-affect-pcop even now can barely afford to buy meat? * 

• Should people Be expected to change their lifestyles or standard of living so that animal? can lead a less oppressive 
life? Why or why not? ^ 

Should the rights of animals'ever be considered in our livestock raising practices? Why? 

• How might-we change the ways in which we deal with food producing animals? % 

• Find out about methods of raising other animals such as sheep, cattlc,.and pork. Are there any practices Ittiat you 
think are abusive or unnedfessary? 
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A new kind of activist presses for alternatives 
. to experiments on animals 



^ . _ byJAMESGORM-AN 



Somo 60 mUlion animals will be 
killed in tho U.S. this year in 
the course of scientific research. 
Aweson^e tolls likethis, year af; 
ter year» have been shrilly denounced 
by antivivisectionistd» whose opposition 
to virtually all animal research led scU 
e n tists to look u pon Chem as sentimental 
eccentrics. Now a more pragmatic 
group ot; opponents^ the animal wel- 
fare movement, is using scientific ar- 
gruments in a campaign to find respon- 
sible alterriatives to animal experimen- 
tation. In December the new movement 
won its bi^est' victory yet. Revlon, 
which has been criticized for its an- 
imal research, announced that it was 
giving more than $750,000 over three 
years to the. Rockefeller University in 
New York City to finance a scientific 
search for an eye-irritancy test (for cos- 
metics and other products) that does 
not use animals. 



Animals are used in about 60 per cent 
of all biomedij^al research in the. Unit- 
ed States. In the past year, for 
example, scientific history was made 
when new genes were added to mouse 
embryos to produce a genetically al- 
tered mouse. ^ 1980 Nobel laureate in 
niedicine vfon his prize for using skinr 
grafts and tumor transplants in mk!e 
to advance knowledge ofthe human im- 
mune system. Monkeys and iapes* ai^ 
used to.st\idy diseases like dysentery, 
pneumonia, malaria^nd hepatitis. An*^ 
imal researfih^ includes teaching sign^ 
language* tq /chimpanzees, depriving' 
baby monkeys of their mothers,cutting 
open dogs to develop life^aving opera* ^ 
tlons like open-heart surgery, and feed- 
ing niillions of m ice high doses of chem* 
icals that may cause cancer. 

The new opponents of animal re- 
search recognize the value of many ex- 
periments and AjTript want tp bnng sci- 



ence to a halt. But they contend that 
scientists can often get the same results 
with some remarkable new research 
techniques. Examples: testing chemi- 
cals ^d bactgrik on bits of living tis-. 
sue grown in.the laboVatory, creating 
computer mpaels ohiving systems^ and 
(feveloping ever more sophisticated in- 
. sjtruments to analyze chenijicals. When 
people in the animal welfare^movement 
Join the fray with s(5ientists; they come 
^qiupped with experts and argue sci- 
ence-Is this experiment valid? Is that 
research poorlyjdesigned?— as much.as 
niorality. 

f Mjip hey have also-acquired political 
'■^ savvy, EJvidence of their impact 
■ is a bill recently intrbduced 
m In Congref^ by Repr^ntative 
Frederick Richmonjji^ New York, and 
likely to be reintroduced in 1981. 
The measure, one of several concerning 



animal experimentatic^ that Congress 
is considering, has more than 50 ^co- 
sponsors. It calls for diverting 30 per 
cent to 60 per cent (5f the federal mon* 
ey allotted for animal research into de- 
veloping alternative experiments. Con- 
cerned about the bill, the National 
Institutes of Realth is spoiisormg a Feb- 
ruary conference iii. Washington to dis- 
cuss animal and non-animal techniques 
in research. A number of animal wel- 
f ar<^ supporters plan to show ap. 

The movement for animal welfare 
has been active since the 19tK 
century, when organizations for 
the prevention .of cruelty to an- 
imals were formed in England and the^ 
United States. Its' new approach was 
perhaps best set forth in the 1975 book 
Animal Liberation, by an Australian 
philosopher named Peter^Singer. Rear- 
gues that the natural successor to the 
human rights movement is an animal 
rights movement. He is not asking for 
one puppy ,T«ie vote, he is concerned pri- 
marily with pain. 

Singer thinks that causing pain js 
wrong, and j^hat the gulf of intelligence 
that separates men from beasts does 
not lessen the wrong. Inability to do 
calculus does not make an electric shock 
hurt less, pr a tiny cage seem more spa- 
cious. Singer finds his roots in the Brit- 
ish utilitarian philosopher Jeremy;^ 
Bentham (1748-1832), who wrote of an- 
imals: "The question is not,* Cah they 
reason! nor, Can they talkl but. Can 
they suJferV If society agrees that a . 
brain-damaged infant who can never 
learn Ui talk or^a person in an irre- 
versible, coma should not be the sub- 
ject of painful experiments, why tteny 
thasame compassion to' i\ dog or a mon- 
key? Animals have needs, desires, and 
lives of their own, apart from their use- 
fulni^ss to human beings. 
^ Discassing the ethics of eating ani- 
mals'or experimenting on them. Sing- 
er says that in the Judaic and Christian 
traditions, man is given dominion over 
animals. He quotes Thomas Aquinas: 
'*It matters not how man behaves to an- 
imals, because God has subjected all 
things to man's power." The tradition 
of Hinduism, says Singer, shows mgre 
respect for nonhunnan animals, and 
strict Hindus have been vegetarians for 
2,000 years. * , 

Singer argues tho obvious, tnat phys- 
ical pain hurts all mammals, and the 
' less obvious,' that emoJLional pain hurts 
too. He writes of dogs and rabbits killed(^ 
by being subjected to heat from micro- 
waves. He cites infant monkeys de- 
prived of their mothers and given me- 
chanical mothers covered w jth cloth . To 
sec how strong a baby's need to cling 
to M mother was, the experimenters 
created a variety of monster surrogate 
mothers, one of which could shoot ou'^ 
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sharp brass spikes tha^ jabbed the baby. 
Yet the babies, alonoin a cage with this 
mechanism, would return to cling to it, 
again and again. 

. Singer's philosophy underlies the an- 
imal welfare movement, but in practice 
perhaps nothing sums up its nature as 
^well as its battle against Revlon. The-* 
^company uses a test, named for phar- 
macologist John Draize, to determine ' 
whether q^chemical is likdy'to irritate 
human eyes. A substance is put into the 
eyes of rabbits,- their heads briefly held 
in stocks to restrict movement. The ef- 
fects, which are given numerical scores, 
range from mild reddening to ulcera- 
tion and blinding. Revlon and other cos- 
metics companies use the test to mea- 
sure the safety of their products for 
human beings, as requir«l by federal 
regulations. 

• Last^spring a New York City high 
school teacher named Henry Spira be- 
gan Ucanipaign against Revlon. A for- 
mer merchant seaman and labor or- 
ganizer who several years ago led 
'demonstrations against experiments on 
cats at the American Museum of Nat- 
ural History, Spira brought jbgether 
more than 400 animal welfar^groups 
to lobby, advertise, write letters, and 
stage demonstrations. With political 
pragmatism, he chose Revlon because 
it is big and vulnerable. It thtist pro- 
tect its image; fashion-model glamour 
fits poorly with the notion of tortured 
rabbits. Yet it cannot cl$tim that eye- 
liners are scientifically important. Spira 
craftily demanded not that Revlon stop 
making new cosmetfcs, but that it pay 
for a program to develop an alternativQ^ 
testing method. 

Whife Spira handles Jhe rough stuff 
(one of his favorite phrases is^ "The, 
meek don't make it"), the campaign 
has marshaled scientific arguments 
about the defects of the Draize test. 
In a book written for the Research De- 
fence Society in England, animal re- 
searcher D.H. Smyth suggested that 

the Draize test coul^ and should be re 
placed. Biochemist Andrew Rowan, of 
the V.Si Huhiane Society, one of the 
organizations in Spira's coalttion, has 
' written a detailed critique of the test, 
arguing that it is outdated and im- 
precise. He says that the test has been 
used for chemicals already known to 
be irritants, and proposes that tissue 
•cultures be developed to provide the 
needed information. ^ * * ♦ 

Revlon c^ponds that inits4aborato- 
ries no rabbits are blinded,- killed, 
abused, or eveit misused. "Rarely do we 
ever test a substance th^t is more than 
mildly and tjannporarily irritating, and 
never knowingly," writes Roger Shel- 
ley, the coQipany'a vice president for 
corporate affairs. 
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The federal government has also 
felt the impact of the animal wel- 
fare movement. The Interagen- 
cy Regulatory Liaison Group of 
government ageficies involved in safety 
testing issued new guidelines at the end 
of last year. One states that acids and 
bases and other known irritants should 
not be tested in eyes; substance^ as cor- 
rosive as oven cleaners have been 
dropped into rabbits* eyes. ^ ^" 
* The battle against the Draize test 
' and Revlon seems to be just the begin- 
ning. Rowan believes that many kinds 
of animal research can fedone by oth- 
er methods. "If the research is worth 
doin^, the Humane Society does not^ 
come out against it," he says. "We 
agree that legitimate research should 
be permitted to continue. The "argu- 
ment is about what really constitutes* 
legitimate." * 
On his scale of legitimacy, basic re- 
search ranks a good deal higher than 
the maw of safety testing that devours 
mice and rats by-thetruckload. He ob- 
jects in particular to a test called the 
LD-50. The name refers to the dose that 
is high enough to be lethal f9r 60 per 
cent of the animals tested-^a way of 
finding out how poisonous a substance 
is. "Extrapolating from mouse to hu- 
man in this case is fraught )yith so many 
problems," says Rowan, ^*tliat using the 
LD-50 as a precise measurernerrtYor hu- 
m^n beings is titter nonsense. " 

Like other animal welfare activists, , 
^pwan hopes that some day no animals 
used in research will be hurt. But even 
in the short term the animal movement 
is asking for a basic change. Whereas 
the government requires good care for 
experimental animals, it does not reg- 
ulate experiments. As Rovvan puts it, re- 
^searchers "can do what they damn well 
please*!'^ He sides with Bernard Bollin, 
a professor of philosophy, physiology, 
and biophysics at Colorado S^te Uni- 
versity, who writes: "We ought to le- 
gitimately demand of all uses of animals 
in research that the benefits (or likely, 
.benefits) to humans (or to humans and 
animals) clearly outweigh the pain and 
suffering experienced by the experi- 
mental animals." 

To many scientists, that is a^restric- 
tion on freedom of inquiry^ comparable 
to"irestrictions on hum an. research, arid 
they react to it as if sonjeone were tres- 
passing in (heir laboratories. 

Joe Held, a veterinarian who is 
the NIH's di^jector of research 
services (one function: breeding 
lab animals), states the basiobio- 
medical defense of research .with an- 
imals by con tending, that human wel- 
fjCre requires it. He terms the notion 
that all or most experimental aninials 
suffer terribly a "gross misconception." 



In most research, he says, animals are 
well treated and th^ experiments are ' 
not painful, ''I feel we ought to be 
, using more animals in research," he 
says. "At this time, it gives a false im* 
pression to the public to say that .we ^ 
can reduce research and continue to 
improve he. th/' The alternatives ^mt 
animal activists tout, s|ys Held, are 
not fully developed anoin many cases 
, arc unsatisfactory because the success 
of an experinient depends on the com- 
♦plexity of a living animal. 

Held recently opened a lecture with 
jx slide showing a deformed child whose 
mother had beengiven thalidomide dur 
ingthe first trimester of her pregnancy. 
He followed that with a slide of a baby 
rhesUs monkey similarly deformed by 
thalidomide. If the monkey test had 
been done first. Held said, the defor- 
mities i n human babies might have ^n 
avoided. Other examples (among rpany) 
of the benefits to human beings of an- 
imal research: pac^akers, tetanus 
antitoxin, and polio vaccine. ' 

Clarence Dennis, past president and 
current secretary-treasurer of the Na- 
tional Society for Medical Research, 
points out tliat scientists often do not 
know where research will lead. Den- 
nis himself studied absorption in the 
intestine by operating on do&s. His 
work led to a new way 'of sewing in- 
testines' back together that has saved 
the lives of children who develop in- 
testinal problems in the first two years 
oflife. »i 

Nevertheless, the pragmatic tac- 
tics of the animal, welfare 
m6vement seem to have mol- 
lified Som0 scientists and con- 
verted others. Dennis says he*has ob- 
jections to the Draize test. MaH^, 
scientists are willing to credit the an- 
imal vvrelfare movement with sensitiz- 
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ing researchers to what animals feel. 
According to Susan Fowler, editor of 
a magazine called Lab Animal, "Sci- 
entists are getting.a little less nervous; 
both sides are willing to compromise." 

As evidenqe of the rapprochement 
between science and animal welfare, 
several scientists helped found the Sci* 
entists' Center for Animal Welfare. The • 
Humane Society has set up aii Insti- . 
tute for the Study of Animal Problems. 
Its associate director is bicwhemist Row^ 
an,' who acknpwledges jlhat he killed 
laboratory mice in the course of his 
education. The institute publishes a 
journal in which veterinarians, behav 
ioral scientists, biomedical researchers, 
and animal welfare activists discuss the 
shortcomings of experimentation on 
animals, 

Gordon Burghardt, a professor of 
psychology and ecology at the Univer- 
sity of Tennessee at KnoxviUe who sym- 
pathizes with^the basic principle of am- 
im^l welfare, says Qthologists and 
others who study animals in their nat- 
ural environments are far more likely 
than laboratory researchers to support 
j-estrictions on animal use. As an ex- 
ample, he points to Jane Goodall, who 
wrote about her experiences watching 
chimpanzees in 'Vl Uook titled In the 
Shadow of Man* SHe and others give 
scientific support to a view of animals^ 
as complex creatureSi ^that deserve re- ^ 
spect. Ecological research, a mainstay 
of the environmental movement, is of- 
ten cited to show that hurpan beings 
belong inside rather than outside nat- * 
ural systems. Says Burghardt, "It's the 
difference between The world is cre- 
ated for man's use' and 'We're all in 
this together.' "While disagreeing with 
the "abolitionists" who want to stop 
all animal research, Burghardt believes 
that the scientists who want no* re- 
strictions are just as extreme. 
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If Burghardt meets the animal activ- 
ists halfway, Ardith Eudey goes the 
full distance. A primatologist at the 
University of Nevada at Rend wnJr 
studies macaques in Thailand, she is an 
animfj activist and co-chairman of 
the InternajLional Primate Protection 
League (IPPL). Says Eudey, "We cham- 
pion the rights of primates wherever we 
feel there is a potential forabuse." 

Eudey says' that even well estab- 
lished uses of monkeys could be 
changed. The Sabin polio vaccine is 
grown in the kidney cellfe of African 
green monkeys (and tested in Rhesus 
monkeys). The fragile greens often die 
on the way Trom Africa, where they are 
captured wild. If medicine were to 
switch back to the Salk method) the vac- 
cine could be grown and tested in 
human cells cultured in the laboratory. 

The IPPL's push to reduce use of pri- 
mates is concerned not only with the in- 
dividual animal. Eudey points out that 
"primates* throughout the world are « 
threatened with extinction." Until re- 
cently, most primates .used in research ' 
in the U.S. were caught wild, and Eu- 
dey says that Sometimes they were used 
simply because they were animals of , 
great scientific prestige. 

Eudey's organization, less than ten 
years old, has about a thousand mem- 
bers, many of them primatol(^sts. 
"We don't assume an antivivisectionist 
position as such," pys Eudey; but, like 
Rowan, she would*" welcome the day 
whai painful animal experiments end- 
ed for good. ■ ' - 

There is little enhance of animals dis- 
appearing from research labs any time 
soon. As the animal welfare movement" 
well knows, if experimentation is re- 
^duced, it will not be done by holding 
back scientific progress. It will be done 
by scientists themselves finding new 
ways to get the answers they seek. B' 
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mLEMMA 3: 
' ^ "Beauty on the Surface^ 

Lewis Ames, married with thred children, has been 
superintendent of the anin:tal quarters at the Beves 
Cosmetic Company for the past three years. He is 
in charge of caring and feeding of the ahimals 
used in the safety testing of the cosmetics manu- 
factured by the company. Under his care are. sev- 
eral thousand rabbits, hamsters and dogs. 

In the past, the company simply tests the safety 
of the cosmetic by applying the product — face 
cream,^powder, lipstick or hair coloring — on the 
shaved skiif ofthe animals and Observes whether 
the product produces skin irritations. But a num- 
ber of law suits^rought against other cosmetic 
comi)^nicsr by parents of children who acciden- 
tally swallow or eat the products* and fall ill, have 
alarmed Bcvcs company officiaISi The company 
now believes that it needs a more thorough testing 
program and have added new tests. 

Among one of these new tests used at the lab is 
the acute toxicity test or LD/50*test. In this test, 
experimenters feed large amounts of the product 
to the animals to determine the amount needed to 
kill half the animals. In some cases, the an\ounts 
the animals must ingest ire too large to be simply 
mixed into their food and thus the product tested. 



DISCUSSION QUESTIONS 

• What right has Ames to take property from the company? 

• When Ames accepted his job, does that mean that he is obliged to accept the activities the company engaged in? 
Why or why not? . 

• Since Amw needs his job to support his wife and children, shouldn't he consider how losing his job might affect his 
family? Is this an important consideration? Why or why not? 

• Should Ames be*punished if he takes this action? Why or >Yhy hot? • ^ 

• Why might it be important to test the safety of a product before it is sold for human use? 

• Since animals can't speak for themselves, should it be important for Ames to inform the public? 

• Should people who use the prqducts that have been tested on animals have any responsibility 'towards these ani- 
mals? Why or why not? 

• Should safety of a product to humans be the most important consideration for using animals to try out the product 
first? . ' ' . ' 

. ' ^ • Often it is possible to test products without using animals, but this can greatly increase the cost. Should people be 
required to pay more for a product? Why^or why not? ^ - » 

• Are cosmetics such as shaving lotions, shampoos, lipsticks, mascara, suntan creams necessary when one considers 
the suffering animal's experience? Would-it be difficult for people* to give these up? 

^ • What rights should be entitled to laboratory test animals? Ho>y might such rights be protected? 

• If products tre not adequately tested, we would never know whether they can cause dangerous illnesses. Is that 
reason enough to use animals in testing? \ 

What do you consider to be acceptable waysip use animals in laboratories? Unacceptable? . 
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such as face powder, is pumped directly into the 
stomach of the animals. Ames observes that this 
force feeding bloats the animal*^ stomach, causing 
severe discomfort and often ruptures the organ. In 
addition, he has watched them, suffer great dis- 
tress, dying a slow death, a week' or two later. 

Ames feels that the animals are needlessly tor- 
tured and tries;to convince the scientists to discon- 
tinue that type of testing program. He has written 
government officials, but they inform him that 
there is nothing they can do. Since no one in the 
company or government seems to be interested in 
how lab animals ai^ treated^ Aines decides that the 
^problem must be brought before the public. His • 
plan is designed to attract so much attention and 
public outrage that the company will be forced to . 
change its method of testing. Tonight he will take 
the caged test animals from the lab and place the 
cages in different locations all over town* When 
the news reporters beginSo question the sudden 
appearance of sick and dym^aged anihials all 
over town, Ames will then step forward and tell 
hrs story. . 

By taking such an action, Ames could immedi- 
ately be fired. Should Ames carry out his i^lan? 
Why or why not? 



Debating Procedure 

The following dilcmma(s) may be conduced is'an in-, 
formal class discussion or as a debate.^ If the^dcbate for-, 
mat is the choice, the guidelines offered below should be 
helpfuU • 

Overview 

Debate is a process for resolving controversy. It is per- 
haps one of the most common methods used by our 
lawmakers and government officials in decision making 
and enacting laws and regulations. The ba^ idea is that 
by using a Series of logiculargum^nts onej:an persuade 
another to agree to a given point of view. This process 
exposes issues to logical and critical analysis and can 
result in more reasionable decisions because a range of 
arguments have been examined. A debater tries to win 
the audience over to his or her side and therefore, musl 
develop convincing arguments to support his/her view- 
point. ; 

Procedure v. 

1. The class should first establish the rules for the 
debate and agree upon , 

a. The number of speakers for each team; 

b. Time allotted for each speaker's presentation 
and rebuttal; 

c. Whether questions from the/ opposi;ig te^m or ^ 
audience will be permitted; 

d. The criteria and procedure for selecting the 
' winning team. 

2. The teams should first meet together to identify 
the main issues of the question. That is, what are 
tlie major points of the disagreement? 

a. Select the issues, that the two teams will address: 

b. For each issue a team member on each side will 
develop^the arguments in support |or in opposi- 
tion to the issue. (See example of Deba^r's 
Worksheet) - * 

3. In developing (he arguments team members should 
* a. Identify the evidence that support one's posi- 
tions^ Decide whether or not the evidence will 
.help prove the point. How strong is the evi- 
dence? Is it reasonable? Does it follow logi- 



b. Place the arguments' in the order of most im-"^ 
portant to least important. For eaclyucjygient, 
>^rite a short statement that clearly statc?Sfce 
argurhentSjjipresent the evidence tl^at suppons 
the;argument-and' cxplain'its importance (i.e., 

. \¥liat arc the hencfits^r'^disadyantagcsO). Re- 
member thattl^e debator" wiW l)e judged oh hSw 
well the arguments haye been tKought^ut ahd^ 
presented. , ^ ' C^-^^ 

c. Each debater should try. to imagine the argu- 
ments that the other side will present. In .this . 
way one can determine whether oue has cov- 
ered all the poihts and can counter the oppos-, 
ing argument with one's own arguments. 

4. Members of the audience sfiould s^ up an evalua- 
^ tion sheet (use the example 'given on page 27) to 

judge each del}ater. 

a. For each Jssue, try to^identify the niajor argu- 
ments presented by each side. Jot down the ar- 
gument in a shbrt outline form in the appropri- 
ate column.. Next*to each argument on the^t- 

^ing columui give a grade for that argument. 
.(Use letters, numbers, stars or whatever is con- 
venient; but be consistent.) 

b. In rating/evaluating the 'arguments, ask the 
questions: 

' • Js 'AC argument well presented? 

• Is the argument well supported by 4he^ 
evidence? , * , , 

• Does t^ie argument followiogically? 

• Is the argumeiA based on emotion or facts? 

• Have the facts been used effectively? 

5. The questions at the end of the dilemma situation 
should be useful in identifying the points or issues 

. to debate the^ topic (e.g*, Inventor May Obtain 
Patenisf'bn NeW Strains of Bacteria). Issues to be 
considered in^the debate might include some of the 
fonoNyin|:fj)bints: , - . * 

a. Jrfycntors have a right to their inventions: 

' b. Bacteria ate verydow forms of^life and need 
not be treated in the same way as other animals."" 
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DEBATER'S WORKSHEET* 



Pro. 



Con. 



Argument ^ 




Further, explanation (what does 

UlC mguuiciit mean m leruis 01 

benefits or effects?) ' ' 


1 . ^ 


A. 


• 




• V 

• A 


> 


3 ' V •/ • 




* 


4 .4 / • 

/ ^ 

■ It 


* 








*• 

♦ 
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"Each debater should make a,worksheet similar to this^ example. 



DEBATE EVALUATION SHEET 



Debate Question: 



Issi^e 1: 



Issue 2:- 



Issue 3: 



Issue 4: 



Issue 5: 
f 



4 



Fox 



Against 



Arguments. 


Rating 


■■ ^ ■ — 

^ Arguments 


Rating 


1. , - * 

2. ■ ••• * 

3. . " . 
4. 

* 


• 


1. - ' 

3.. 

•4. , • ' 


> 


1. 
2. 

.3. 

4. .. . • ' • 
J. ^ ' 


• 


2. - 
3. 

4- ' ' ^ 


Q 

» • 


1. 

2- . 

3. ■■ 

4- . ■ 


• 


1. ■ • 

2. ' 

♦ 

4. ' . 

c 
D. 




4. \ 

5. \ 




1. 

2. . 
3. 

4. • ; . , 

5 . " 




4. \ 

5. \ ^ , . ■ 




"4.- ; 

5. 


• <; 



^Judges should make an evaluation sheet similar to this example. 
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High Court WiU Decide Whether Patents 
Should Be Granted on Living Organisms 



^By SmiiKN Wermiix 

SU\fftlvpitTU*rnf TiiK Wall Sthkkt J«uihnai. 

WASHINGTON - The Supreme Court 
agreed to decide whether forms of life may 
be patented. 

The case could have brodd ramifications* 
for the scientific community, openlnjr the 
field of genetic engtnctpring and research to 
the question -of whether^patents should be 
grantep on discoveries. 

The Justices said they will review a deci- 
sion Jby the U.S..Court of Oiftims and Pat- 
ent ^Appeals that living organisms niay be 
patented.'The government sought Supreme 
Co<irt Tcvlcw, disagreeing with the patent- 
court ruling covering two cases. 

In one case, the patent court ruled that a 
patent should have been granted to Upjohn 
Co, tor a microorganism isolated In a soil 
sample and used to mal<e the antibiotic Iln- 
comycln. 

In the other case, the patent court fa* 
vored granting a patent license to General 
Electric Co. for a new strain of bacteria, 
created through genetic engineering, capa- 
ble of breaking up such complex substances 
as crude oIL The bacteria can be used to 
disperse oil spills. 

Federal officials argue that Congress 
never Intended the patent law to cover living 
things. The living materials Congress 
wanted covered, federal officials argues 
were described In 1930 by the Plant Patent 
Act, which covers certain types of pl^ts d^ 
veloped by breeder^* 



ler Court Consideration 

he patent court said there Isn't any ba- 
sis^ to distinguish between llvhtg and nonliv- 
ipg matter. It also found ilMllogical** to 
grant patents to processes that use living o^ 
&inisms while withholding them' for the or- 
*^ganlsms themselves. Tor example. In the 
Upjohn case, the Government Patent Office 
patented the process, of making the antl* 
blotlc'but T;(fusedto patent the ml^roorgiln* 
Ism used In the process. 

The Upjohn and GE cases* hav^, been to 
the high court before, »but there wasn't any 
final decision. In June 1978 the Justices 
ruled that a computer program couldn't be 
patented because it was based on a. mathe- 
matical formula that Is a principle or law of 
nature that isnH patentable. V(hen a 1977 
patent court decision awarding a patent to 
Upjohn for the microorganism reached the 
Supreme Court on government appeal^ the 
Justices sent the case back to the patent 
court with Instructions to api^ly Che June 
1978 computerprogram decision. 

A short tlm^ later the GE case reached 
the Supreme Court, but the appeal was with- 
drawn and the case taken back to the patent 
court to be reargued with the Upjohn case. 

The patent court, however, decided* in ^ 
March that the Supreme Court's computer- 
program decision didn't change the outcome 
of the case. The patent court said both the 
mlcroonianlsm and the strain of biicterla 
.should receive patents. / 
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SHOULD SCIENTISTS 
TLAYGOD'? 

The business of gene splicing ' 




A single lymphocyte— A human btoOd cell- ^fom which Interferon Is now 
obtarrt«<i^ork has been going on to produce Interferon by gene splicing. Will it 
prove to be effective against cancer? * 



by Lee Edson 



As' many of us know by now, molecular biology- 
long an abstruse academic discipline— has become 
the latest big-business craze and the darling of 
Wall Street pundits. Millions of dollars are being poured 
into the field by such hardhcadcd Fortune 500 corpora- 
tions as Exxon. Revlon, Dupont, Incoand Shell Oil Com- 
pany» as well as by major pharmaceutical companies. 
Why? The lure is gene splicing, or the use of recombinant- 
DNA— a recently developed cloning technique that en- 
ables scientists to take DNA from one organism and 
'Stitch itinto the DNA of another to create rtew life forms. 
The ••rccombined DNA" is then allowed to infect bacte- 
ria, which .duplicate the new life forms by the bushel as 

Lee Edson is the author of five books and numerous articles 
on science and medicine. 



the microorganism reproduces. These ni:w life forms are 
then harnessed to turn out biological and chemical prod- 
ucts useful to humankind. 

Case On^: In South San Francisco a firm called Gencn- 
tcch (standing fgr Genetic Enginecrimg Technology) has 
come up with a bug*breeding operation that, it is said, can 
create human insulin more easily and cheaply than the 
conventional method of extracting insulin from the pan- 
creas of cattle and hogs, the firm, which started with 
.$1,000 in seed money in 1976, now has an asset value of 
Slj^million. Recently Genentech announced it had decid- 
ed to go public at a much higher valuation. 

Case Two: In Berkeley a hush-hush project is going on 
at a company called Cctus, aimed at producing alcohol 
and other industrial chemicals by a breed of bacterial 
clones created by gene splicing. This work has brought in 
backing from a number of corporate sponsors, including 
Dow Chemical Company and Standard Oil of Indiana. 



Case Three: In Switzerland a firm called Biogcn S.A. 
has created the ultimate gcnc-splicing product— a copy of 
a riatural l)ody substance that might combat two of our 
most recalcitrant ailments, cancer and the common cold. 
Financing consists of a healthy contribution by Interna- 
tional Nickel, whose usual interest -lies in batteries and 
metals. 

These examples of corporate*back!ng forworfcifcrf has 
barely come out of the test tubc'arc only hints of what 
some enthusiasts are beginning to call the new big bio- 
busincss of the Eighties, and the clone industry of the 
2 1 St century. As The Economist put it recently: "Within 
the next human generation, genes could become one of 
man*s most powerful tools helping to revolutionize the 
treatment of disease, the feeding of the hungry, the man- 
ufacture of chemicals, the conservation of resources, the 
control of pollution, and no one yet knows what else." 
\Vhat*s even more dramatic is that the gene-splicing tech- 
nique may not remain on the bacterjal level but may 
eventually introduce no^and useful characteristics into- 
higher plants and animals. An-obvious place to begin is 
nitrogen "fixing" in plants, that is, using genetic engi- 
neering to allow the plants that now require fertilizer to 
take nitrogen directly from the air. This idea contains no 
less than the total revolutionizing of world agriculture. 



What is there 2^bout the emergence of genehc 
engineering that has caused this unusuaf exu- 
berance and, if Unay say so, hype? Let us start 
with the ceil, the unit of iiTe. At its heart is^the nucleus, 
which directs most of the details of cellular maintenance 
and reproduction. The CEO of the cell is the chromo- 
some; there arc 23 pairs df them in the human cell, each 
pair consisting of one chromosome from each parent. 
(Other species have different numbers ,of chromqsomes. 
A pea plant has 14; a rhizopod 1 ,500.); 
» 

In\he early 19th century it was found that th^ chromo- 
some— )jke the nucleus of the atqm-^ouUTbe Jurt|>^r 
divided into units oT heredity called genes\^froi^^ 
the Greek word for breed)* Although noboajrliasi ever 
seen a gencv scientists believe that all our traits, perhaps 
50,000 of them, ranging from cVe color to body build, are 
controlled by .these genes, pf by pairs ' of ^cnes callcjL 
alleles. According to this/'theory, there are at l^t 
100,000 gencs^ more thad' 2,000 per chromosonte, in 
every *one of the -10 trillion cells in our body. EigMy 
percent of these genes are supposed to control the com- 
mon characteristics of .(he species; the balance carry de- 
tails of our families. These genes carry the information that 
makes us simultaneously alike and unlike one another. 
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Science, incid9rttally, is currently learning where the 
different genes are located in the chromosomes. In time it 
is expected t^at we will be able to map in* detail the 
magnificent .genetic network that can convert a single 
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fertilized cell into an infinitely complex human being. 
Recently, immunologists found the location of the genes 
that "code" for susceptibility to disease and are thinking 
of ways to utilize .this knowledge to help individuals to 
ward off the onset of certain illnesses. 

Over the years, our understanding qf genetics has been 
- a bit like knowing God through His works. Most of our . 
knowledge of human genetics comes from accidents of 
nature. We learn indirectly about genes through tjie 
' absence of a genetic component-— or defects in structure 
or function that'may show up as birth defcctsrspontane* 
^ ous abortion, and certain diseases. A lot of this knowledge - 
is backed up by experiijients that started with hybtid pea 
plants in the days of Mendel, going on to fruit flies with 
Morgan of Columbia, and finally ending up M!itlJ.}ftbred 
' strains of mice— strains^so sophisticated and cxqiiisitcly 
fashionedlhat an entire colony can be developed differing . 
from other colonies in the locati' n of a single gene', which 
shows up, say, as a tiny change in the iris of the eye or ah 
inability to smell. 

« 

The complexity of the human genetic 'makeup, or 
genome— and indeed the makeup of other higher life 
forms — led biologists to turn their attentiqn to one of ; 
nature's "simplest,' though not lowliest Jivingjhings, the 
bacterium. If life is unified, as biotogists believe, and the 
' behavior of fruit flies and pea plants*^n shed light on the 
genetics of people* why wouldn't one*cplltd bacteria be 
equally useful? Enter E- coU, the key figure in modern . 
molecular genetics and perhaps the most intensely studied 
organism outside of man. Since JtS' discovery, back in 
1885, in human feces, the rod-like E. (for Eschqrichia): 
coli has been. measured, magnified, scrutinized under the 
microscope, ripped a^art and reconstructed^^and utilized 
for all kinds of, mutations. E. coli, living contentedly in * 
the human gut, is useful to scientists because it is usually , 
, nonpathogenic to any organism, grows easily^ and its ge^* 
' netic makeup, unlike that of multicelled creatures, is such ^ 
that its genes are^free-floating in the cytoplasm and easy 
' to examine' TcKlay, E. coli is particularly important be- 
cause it is a leading perfornier in tfic, gene-splicing ac* 
tivitics^ opening molecular biology to big business. 

/ E. coli and other bacteria have been heroes In the eval- 
uation of the chemical makeup of the gene.-Back in Uie 
•40s Oswald Avery of Rockefeller University, through*^ 
work with bacteria, found that genes are made of chemi-*" 
cals called nucleic acids. Moreover, these nucleic acids — 
DNA and RNA — contain all the coded informaticju^liat 
is 'passed on from generation to generation to make each 
living thing what it is. This coding is so versatile that the ^ 
number of genetic messages transmitted in the process of 
creating progeny is virtually infinite — so life is hot only 
unified but also incredibly diverse, capable of producinga 
pygmy shrew, the smallest mammal, and the whale, (he 
largest. 

4Q 



In 1953 James Walsqn and Francis Crick came up with 
the chemical structure of the DNA mt^lecule and opened 
a new era in understanding \)^t physical basis of heredity. 
^ The structure is, of course, the famous long double*helix, 
or twisted ladder molecule in which the rungs and sides 
are the nucleotides. These nucleotides come in four vari* 
elics — or ba^es, as the chemists say— which arc arranged 
in qertain sequences to produce an amazingly informative 
genetic message. This language of heredity, written with 
its alphabet of four letters, results in life as relatively 
simple'as a virus, whose printout might fit this page, or as 
complex as a human being, whose printout would take up 
all the pages of 3 library of Britannicas. All crcatur^ talk 
the same genetic language, demonstrating once again the 
common origins of life. 

In the short period that followed the elucidation of the 
structure of the DNA inolecule and t]ie cracking of the 
genetic code, the "greatest success story in the history of 
biology," as geneticist Theodosius Dob^hansk> put it, was 
launched. Not onl> was the double-helix model devised 
by Watson and Crick shown to correspond to reality but it 
led ti insights into gene replication, mutation, arid the 
production of proteins, the basic product of the genetic 
works and the building block of all Ijfc. 

This model made »l possible to envisage in detail how 
genes direct their own replication and ho\\ the mutations 
occur that lead to different mdividuals and species. For 
, ^, instance, just prior to reproduction the threads of the 
genetic material unravel and separate. This leaves the 
surface of the nucleotides jon each thread exposed. Since, 
like all molecules, they have a spdv^ific shape or configura- 
tion, the exposed surfac^ becomes a pattern, or template. 
Nucleotides freely floating m the surrounding medium 
are attracted and are duplicately arranged as a new 
thread. The duplicates then separate, creating two threads 
in the place of one. • . 

Occasionally ccrtam conditions in the environment 
cause changes in the structure of the nucleotides. If that 
change doesn*t immediately destroy the organism, the 
modified template will reproduce ihe modification, and 
a mutation results. If the difference is big enough, a whole 
new species will emerge. TbiS is the basis of the current 
- concept of evolution. Mutations can occur randomly, or 
can Jbe caused by cosmic rays or radioactivity in the a'tmo- 
.sphere. The nnutatioa that produces an improved spe- 
cies— that is, one with an advantage in coping wi^h the 
environment— will survive while the Icss endowed species 
will die out. 

The uncovering of the mol^^ular mechanics of life 
opened upjfome tantalizing qi!estions for the scien- 
tists. Could they create their own mutants, building 
hybrid organ-sms and thus creating in the laboratory in 
days'what evolution had taken millions of years to do? 
The answer proved to be yes. By the late 1960s, Prof, Paul 
Berg of Stanford had^, devised a method of hybridizing^a 
strain of virus into t*e DNA of the coli organism. 
Nevertheless, Berg did not put it into effect b^aiuse of his 
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cpncern that^such an experiment might prove to \A haz- 
ardous irr the event that tHe new strain escaped, Entered 
the human gut, and proved to be lethal. Subsequently, a^ 
number of concerned (some say overly concerned) scien- 
tists, including Berg himself, calfed for a moratorium on 
this work. The Mayor of Cambridge urged the City 
Council to bar Harvard and M.I.T. from doing this kind 
of research, and after conside^l^e argument and agita- 
tion, the National Institutes of Health came out with 
safety guidelines for any laboratory engaging in recombl- 
* nant DNA research under Federal grants. Other labora- . 
tories have voluntarily agreed to follow the guidelines* 
(See box on the following P^g^O 

Nonetheless, even while questions were being 
raised, theoretical and experimental work in.the 
field had continued, and in 1973 two ^California 
scientists came together in what has since been heriilded 
, as the most fateful technological marriage of our time. It 
happened in, of all places, a Jewish delicatessen in Waiki-^ 
ki Beach, Honolulu. Stanley Cohen of Stanford, a clinical 
pharmacologist turned molecular biologist, was having a 
sandwich with Herbert Boyer of the University of Cali* 
fornia at San Francisco, following a heady session of an 
American-Japanese conference on molecular biology. In 
bt^twoen bites 9f a tongue and salami sandwich, Cohen 
marfe a suggestion to Boyer. Would he join an experiment 
that might open a new way to create hybrids of DNA 
molecules? 

The idea Cohen proposed was a simple onc,1)ased on 
the new developments in recombinant DNA. Boyer, an 
expert in enzymes, had isolated a so-called restriction 
enzyme from bacteria. This enzyme acts ^s a qhemical 
scissors; // can cut the chain of nucleotides thatjnake up 
the strand of DNA^ Interestingly, the cut is not random 
but is made only at selected places within the sequence of 
nucleotides. "Restriction enzymes" up tQ this time were 
regarded as merely an interesting finding of molecular 
biological research. 

Cohen was working with the technology of bacterial 
plasmids —circular fragments of -free-floating DNA that 
are found in the cytoplasm of E. coli. ^ohen had found a 
way to remove the plasmids by grinding up bacteria, cen* 
trifuging them, and then isolating the DNA by special 
chemical means. These plasmids are like ticker tape face- 
to-face, and like ticker tape they contain information— in 
this case about the kind of organism that will ^mcrgc 
when the ptasmid reproduces. 

The agreement between the two scientists amounted to 
this: Boyer*s enzyme would be used to cut Cohen's plas- 
mids at jcertain 4)oints. Then a strip of information from 
jmother type of cell would be inserted into the gaps. (The 
ends are "sticky," sq the new <5trip adheres without trou- 
ble.) The DNA patchwork would'i.be returned to Cohen 
who would put it into E. coli. When the bacterium repli- 
cates, its progeny contains new information from another 
species. Presto — new* life forms arc created. The 
snip*and-fit process has been described as comparable to a 



Careful, careful 



At f^ort betrlck. Maryland,.one-tirpe center of the 
U.S. Army's Chemical and biological warfare 
i research, there is a laboratory unlike any oth- 
er. It is a converted barrack*like building so complete- 
ly contained that a smgie virus would find it hard to 
get in or out. To onter the heart of thi^ laboratory x)ne 
has to wear specTial prptectfve clothing and go 
through an airlock, to leave the laborat6r.y ai any time 
one has to $trip off this clothing and take a shower. 
Even then, there is no contact betweeri scientist and 
material. All material and toots like test tubes and 
microscopes are manipulated through **glove** boxes, 
glass-fronted steel cabinets, fitted with shoulder- 
length gloves. As if that were not Enough to ensure 
against hazard, the air pressure inside these cabinets 
fs lower than the outside pressure. 

This extraordinary, leak-proof laboratory is the 
maximum-security facility of the Natibnpl Institutes of 
Health for recombinant DNA experiments. Known as 
"P-4." It is certified as the place where the riskiest 
research projects permitted by the NIH can be per- 
formed. Only one other laboratory —the Department 
of Agriculture's facility at Plum Island. New York, 
where dangerous animal diseases aifi studied— holds 
an active license. 

The NIH guidelines, hammered out by the scientific 
community, embrace four levels of physical contain- 
ment, ba^ed on risk. Most major universities are 
equif)ped to do work, tha level of hazard just 
below that of Fort Detrick. "P-3" does not require the 
elaborate and expensive trappings at the Fort (it cost 
the Government $250,000 to convert the two-story 
structure into the nation's first ••P-4" laboratory) •but 
.it does require such things as the maintenance of 
negative air (Pressure and allows moderatdly hazard- 
ous experiments with the genes of mamrrals other 
than man. As to Ihe other two containment levels. 
IP-V* involves only standard laboratory care, while 
"P-2** takes on a Jew extra precautions, especially in 
the control of aerosols. 
The physical containment levels of the NIH guide- 



lines are designed to work in conjunction with three 
biological containment levels l^nawn as EK-1. EK-2 
and EK-3. EK stands for E. coll K-12./the strain that is 
intentionally weakened* for use in recombinant D?]A 
experimentation. The numbers, one. two and three 
specify the level of genetic modification required -of 
the host strain to ensure that it will perish outside the 
laboratory. The higher the number, the weaker the 
strain and the less likely to survive if it escapes. 

A preliminary set Of guidelines was born in late 
1976 following a stormy conference of scientists at 
Asflomar. California, at which Mhe^scientists them- 
selves called for a moratorium on recombinant DNA 
research. In 1977 the National Academy of Science^ 
got jnto the act. Out of the head-busting came revised 
guidelines and a committee to monitor them— actions 
that were not aqcepte'd with"*, equanimity by all of the 
scientists engaged in this type of work. For instance, 
an attempt to set up a "P-3" facility at Harvard^* 
aging bioibgicat laboratory building resUltedan one of 
the more acrimonious confrontations of the period. 
Elsewhere, some leadir\g scientists were accused Qf 
violations of the guidelines to obtain advantage over 
competitors. In 1978, owing .to continuing pressure 
from most of the scientific community, the guidelines 
were somewhat relaxed, which provoked outcries 
from hardheadad and vLcal critics who believe there 
is no way to prevent human error, especially the 
work is speeded up, ' ' 

This summer, the press brx)ke a story about a clon- 
ing error at the University of California in San Diego— 
an er^r that created a virus prohibited by the guide- 
lines because It may be capable of^ causing serious 
disease. Although the university claims that the public 
and the laboratory personnel were^never in danger, 
.the event Is being investigated .by the. NIH. No one 
knows as yet what tha consequences of this Investi- 
gation will be, but already some critics are girding for 
a new battlei white defenders, it is said, are trying to 
mInimizeJhe impact of the Incident. 



jeweler's expanding a ring by^ adding tiny pieces of 
material obtained from another ring and'ccmenting the 
ends. DNA from toads and from fruit flies Jiavc been 
stitched in this way into bacterial plasmids. 

The two scientists could hardly wait to get back to their 
laboratories and perform thfe experiment. By late 1973, 
they kncjv that the idea developed over delicatessen sand- 
wiches in Honolulu worked — they had made three splic- 
ings. The resUltant hybrids carried the qualities of the 
genetic insert and could produce what the insert was 
coded for In short, they had made new life forms and 



could clone them on demand. And^what is more, unlike' 
, the earlier work in recombinant DNA, they had made 
them by a method that« it is said, could be worked out by a 
high school student, that is, one with a scientific bent. 



Such was the beginning of practical genetic engineer- 
ing. The two men quietly wrote a scientific paper on 
their work -for the Natjcmal Academy of Sciences, 
and it was picked up by the press. A reporter for The New 
Vofk Times phoned ^oyer to ask what it all meant. Bqyer 
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A kind of Invenlion^-MIcrobes capable of 
|\**dlgestlng" pil. Developed by • scientist 
working for Genera! Electric, they were 
deenped patentable subject matter last 
June by the Suprenne Court. The lat'ge pho- 
tograph sdows an oil spill on the coast of 
Brittany last March. 
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suggested, off the cuff, that with the appropriately cloned 
bugs one could produce hormones such as insulin as well 
as chemicals used in fertilizer. The page one story broke 
on May 20, 1974, 

One of those who read , The Times report was .Niels 
Reimers of Stanford, a watchdog of professorial inven- 
tion. Reimefs, sensing something img^rtant, encouraged 
Cohen and Boyer to file an application for a patent, not,^as 
he^put it, to use its protection to kill innovation, but to 
encourage investment in recombinant DNA. "Flemihg 
never filed a patent for penicillin,'* Reimers argued, and 
"as a result drug companies were afraid to make it and the 
public was denied this important product for 1 1 years 
after its discovery." 

As things turned out, the two scientists did apply for a 
patent just' a week before the expiration date for filing, 
Stanford and the University of California agreed to share 
royalties, if any, and both scientists ^signed over their 
share to the universities. Just in time, too. Patent applipa- 
tions from many* scientists working on gene ""splicing 
began to stack up in the U.S. Patent Office. Then, last 
June, the Supreme Court ruled that a live, human-made 
microorganism is^ patentable subject matter. The ruling 
concerned bacteria, developed by a scientist working for 
General Electric, that can "digest" oil slicks. The way 
seemed open for the Patent Office to rule on the many 
applications for organisms,* products and processes devel- 
oped by recombinant DNA techniques. 

rwnhe scientists have not gone the route of the shy 
I professor of the past, who voluntarily handed over 
JL his valuable work to humanity. Quite the contrary 
Herb Boyer teamed up W4th a young venture capitalist 
named Robert Swanson to found Genentech, which is 
now backed by a number of firms, notably the Lubrizol 
Corporation. Cetus in Berkeley, which now empjoys 30 
Ph.D.'s and has two major facilities, already has Nobel 
Prize winner Don Glaser on the board of directors. Gen- 
ex*, a new firm in Rockville, Maryland, employs leading 
scientists from the ' University of Michigan and M.I.T., 
among othei^Sr-Jipgcn's founding fathers include Dr. 
Walter Gilbert of Harvard. Most of these scientists, and 
others who are just staking claims in this biological gold 
rush, stand to make a good deal of money—like their 
entrepreneurial physicist brothers in the senfii^onductor 
fiel4— should molecular biology take off as expected. 
Says Peter Farley, chairman of the board of Cetus 
(which, incidentally, means whale): "WcVe building 
nothing less than a new IBM of biology." 

The first potentially commercial product to come out 
of gene splicing is a synthetic brain hormone called soma- 
tostatin, which was produced by Genentech scientists and 
their colleagues at the City of Hope National Medical 
Center in Duarte, California. Tliis substance was first 



isolated by ia laborious method from the hypothalami of 
thousands of pigs. Animal experiments show that it inhib- 
its, and thus helps regulate, the secretion of a number of 
other hormones, including growth hormone and insulin. , 
This action has suggested its possible therapeutic use 
against. acromegaly (excessive growth), pancreatitis, and 
diabetes.' At present, however, it is sold by Genentech for 
research only. Nonetheless, this laboratory success with 
synthetic somatostatin has since been followed by other 
similar successes, notably the production of synthetic 
human insulin (orice thought an impossiblcjcat), human 
growth hormone and thymus hormone. l/July, Eli Lilly 
and -Company announced that for thirst time insulin 
synthljsized from bacteria was being tested on human 
volunteers in England. Additional tests are expecte^d. 

One of the most heralded, products of Recombinant 
DNA is interferon, a protein normally derived 
from the blood. In some quarters it has beep 
hailed as the latest wondej drug— a potei\Mal modern-day 
••penicillin" to fight virai infections and cancer. On the 
other hand, Dr, Thomas Merigan, one of the eark inter- 
feron pioneers, cautioufly>$ays that it fe just ••threAening 
to become important." The truth at the present time is 
probably somewhere in; between. 

Interferon was actualjy discovered in the 1950s by two 
British virologists, Alick Isaacs and Jean Lindenmann, • 
working for the National Institute of Medical ?lesearch in 
London. The scientists were studying flu, using ccllSi from 
a chicken egg membra^ in a nutritive solution. They 
infected the cell with flu virus, then they added other 
viruses to the culture. To their surprise, none of the new^ 
viruses infected' the cells. The reason? Evidently the 
infected cells produced a substance that set jup a barrier to 
infection by any new viral onslaught. The scientists 
named the defending^ substance interferon, a space age 
designation that^so lascinated cartoonist Dan Barry, who 
draws Flash Gordon, that in one strip he calls upon it to 
save the lives of astronauts dying of deep-space plague. 

A drug that can kill viruses the way antibiotics destroy 
bacteria would mark a new\era in medical therapeutics. 
Interferon has not yet shown this ability. "Much of the 
excitement over it at present lies in the hope that it will 
become the viral penicillin of the future and if so thaf it 
will be particularly useful because it is a natural body 
substance," 'says Dr, William E. Stewart of Memorial 
Sloan-Kettering. 

The exact mechanism of its operation is still unclear 
but, seemingly, it is a primitive line of deffensc preceding 
the evolution of such Specific immunity devices as antir 
bodies and the killerT cells of the human immunity sys- 
tem. Mathildcr Krim, who heads interferop research at 
Memorial Sloian-Kettering, likes to describe it as a micro- 
scopic Pauf^ Revere racing from cell to cell to sound the 



alarm. Nobody knows how the message gets across or 
>yhal the cells do to arm^ajnst invasion. But^the prevail- 
ing belief' fs that somehow the Interferon enhances the 
body*s general immunity system. 

But interferon is difficult to produce in quantity.'Thc 
standard method is to cent^ugc whole blood, creating a 
layer of white cells, kgiown as a buffy coat. Then a mild 
virus is added to stimulate the white cell layer to produce 
interferon, which is then removed. This melHod was 
developed by virologist Kari Cantell of the Finnis,h State 
Serum Institute in Helsinki, who works with the Finnish 
Red Cross to obtain blood. .The method is used currently 
to supply most of the world's demand for interferon. Very 
little is obtained, he ever -about 100 mg. from 31,000 
liters of blood» mal- .g a gram wort^h millions of dollars at 
present. 

^ Dr. Merigan, head of the Division of Infectious Dis- 
eases at Stanford^ was one of the first researchers to try 
interferon in cliit^cal trials — against the common cold. 
While in Londop on sabbatical he tested a nasal spray 
made of the antiviral agent agamst different bugs. He 
found that of 35 volunteers exposed to cold virus only one 
developed symptoms. By contrast, 13 of those untreated 
showed signs of infection. Merigan sees potential in using 
interferon against herpes zoster, chicken pox and flu but 
admits that he has to await results from clinical tests now 
going on at Stanford. 



Tht most publicized potential of interferon is, of 
course, its use against cancer. This possibility first sur- - 
faced as a resultof preliminary work in Karolinska Insti- 
tute in Stockholm, where interferon was given to' 35 
patients with a virulent, quickly spreading form of bone 
cancer. The substance didn't cure the cancer, but in two 
thirds of the patients it apparently controlled its spread 
for as long as two years. 

This was followed by a report from Jordan Gutterman 
of M.D. Anderson Hospital in Texas that claimed unusual 
success with, interferon in treating breast cancer. Gutter- 
man is known for his enthusiasm over anticancer drugs 
and his claims have been questioned by other researchers 
but, coming at a strategic moment, they were influential 
enough for the powers that' be in cancer research to 
launch a campaign on behalf of interferon. It is said that 
Mary Lasker, the queen bee of cancer funding, was the 
first to urge the American Cancer Society to act on inter- 
feron. The result: the ACS invested $2 million in inter- 
feron research, even before the scientists could agree on 
interferon's true potential. 

^ A media blitz ensued in which science writers met with 
scientists and fund raisers and gave interferon a play that, 
< in the words of one scientist, wjfi never given to any oiher 
substance on the basis of the evidence on hand. Laurance 
Rockefeller, the chairman of the board of Sloan-Ketter- 
ing, jumped on the bandwagon, contributing some of his 



The real thing—An electron micrograph of a p!asmid DNAnnolecule. 
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own funds on the basis, he Admitted to friends^ of seeing 
an article on interferon in one of the weekly news maga- 
ziJies. Most recently SRclI donated another $2 nfiillion. 
Attempts by some scientists to hold up a caution sign on 
interferon have been to no avail^ guess the cancer field 
needs some form of emotional uplift at present after the 
debacle of the Nixon cancer war," says a scientist ^who is 
skeptical about the vaunted potential of interferon. 
. One unfortunate feature of this interferon hoopla is the 
effect on some cancer victims. Patients have besccched 
authorities for the scarce drug. Indeed, oiie specialist^ 
who refuses to be identified, says that there is a lively 
black market in interferon, in which some physicians hav^' 
joined with patients to obtain the material for treatment 
even tliough the Federal Drug Administration has not yet 
put its imprimatur on the drug. / 

The interest in interferon has led to variou^ methods of 
^manufacture other than extraction from l^uman blood. 
'For instance, at Frederick Cancer Research Center in 
Maryland, biochemist Ricbard White has been making 
interferon from a cell line that is derived from special 
cancer cells. Another form of interferon is made from 
fibroblasts— <:onnective tissue — extracted froni infant 
foreskins removed at circumcision. Yields of up to 10,000 
units of interferon per milliliter of culture arc said to have 
been achieved by this method. Finally, several drug man- 
ufacturers are attempting to break down and sequence the 
molecular makeup of interferon, so that it may be made 
synthetically. 

Against this background, the recent announcement by 
Biogen in Switzerland that its scientists had succeeded in 
making interferon by gene splicing had an explosive effect 
on scientists and businessmen. Sdence magazine called 
the date of the announcement— January 16, 1980 — the 
da> that marked the beginning of biological business. The 
National Academy of Sciences called it a great day for 
molecular biology. 

Specifically, Bipgen stated that,Dr. Charles Wcissman 
of the University of Zurich and Walter Gilbert of Har- 
vard had laboriously tracked the human interferon gene 
and transplanted it to E. coli. They produced only a few^ 
n^oleculcs of interferon but enough, apparently, for the 
scientists to hold a press conference about their findings, 
before publication in a scientific journal. The press con- 
ference, it is reported, sent the stock of Schering-Plough, 
which owns 16 percent of Biogen, up eight points. It also 
resulted in a critical review in The New England Journal 
of Mediqne about scientific presentation by prcis confer- 
ence and failure to give ample credit to researchers who 
^rlier had done some of the important work. In any case, 
at the moment scientists are awaiting^the results of fur- 
ther research to determine whether the substance is close 
to human interferon and can Ije mass-produced. 

Despite the enthusiasm shown .by the new science-busi- . 
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ness alliance over gene splicing, the full significance of 
this new technology will not be known until many more 
findings are published, both experimental and clinical. 

A number of scientists, including Nobel, Laureate, 
George AVald of Harvard, arc concerned with "the 
important ethical questions raised by science^s 
newfound ability to manipulate genes and create new life 
forms. The big question: Is genetic engineering moral? 
Should scientists be allowed to tamper with living things 
at a fundamental level and thus create a >yorld-of "crea- 
tures" that might escape and cause irreversible harm to 
future generations, even to the course of evolution? In 
other words, should scientists **play Gpd?"* 

These questions affect the entire field of recombinant 
DNA and they continue to bubble to the surface like/^ 
restless Mount St. Helens, sometimes pitting scientist 
against scientist, sonrietimes upsetting entire institution^ 
The key, of course, is the real, or fancied, danger. DNA 
research partisans contend tliat the dangers arc exagger- 
ated and that, in any case, the benefits to be gained iar 
outweigh the risks. Indeed, one researcher has stated that 
E. coli K;12 (the intentionally enfeebled variety used in 
the laboratory) cannot be converted* into an epidemic 
pathogen with DNA .inserts, even when deliberate 
att6mpts are made to do so. And the guidelines provided 
by the NIH assure that the risks of ^escape and mass 
infection are minimal. The anti-DNA critics argue that, 
quite .to the contrary, the risks. far outweigh the benefits; 
any risk of accidentally creating ah Anc^romeda strain and 
disrupting the course of evolution cannot be regarded in 
the same terms as other risk-benefit ratios. 

Perhaps thq answer to the challenge of recombinant 
DNA lies in soine kind of compromise position in which 
the precious freedom of scientific inquiry is maintained, 
while the public is given a measure of protection that goes 
beyond the promise of scientists to be watchful. Even 
though regulation is currently a bad word in the business- 
man's lexicon, the idea of ^ special agency for gene-splic- 
ing activities does have the support of a number of scien*^ 
tific and social observers. The goal of the agency would 
to act as a kind of watchdog, like the Public Health Ser- 
vice, without intruding severely into the work df Imsihcss 
and scienc^. Such an agency should include laymen, so 
that the public might participate in decision-making 
thus assure itself that this remarkable new. tech noloj^y is 
developed for the maximum potential good. ■ 

*The ethical issue deepened with two recent developments. 
Scientists at Johns Hopkins University reported they had cloned 
fragments of the human Jf chromosome, using gene-splicing- 
techniques. And Yale University scientists said they had trans- 
planted foreign genes into the embyros of animals (mice). Fur- 
ther experiments may be tried with a human gene, one essential 
for the production of hemoglobin. Is this "playing God*'?, 
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DILEMMA 4: 
"The Right to Own 



Joyce Heinz» a . research biologist, shouts with joy. She 
has finally achieved her goal after 15 long years of work 
— the development of a new strain of bacteria, a one- 
cell organism. Her newly developed organism^ can be 
used to clean up oil spills! 

How to clean up oil spilled into oceai^s, lakes and 
rivers has been a major and serious problem. Oil, spilled 
from tankers transporting oil from the A^'ells to refin- 
eries, poison and kill fish, birds^ai^ other marine life. 
The damage can affect large areas^d is lon;g-lasting. 
Present methods of clean up are exi^sive and, in many 
cases, ar^not very effective* 

This new strain of bacteria will be a major solution to 
the oil pollution problem, because it is capable of *'eat- 
ing up" oil, thereby breaking up the oil slick. Whenever 
a spill occurs, quantities of this organism can be simply 
sprayed over the area to ingest the oil. 

Dr. Joyce Heinz feels that sl^e deserves the benefits of 
her long years of research. The sale of the bacteria for 
oil clean up operations would be yery profitable, espe- 
cially if she were the inain supplier. Or else, people could 
pay her a royalty each time they produce batches of the 
organism. She filed an' application for a Patent on the 
new straia of bacteria with the Patent Office. 

The Patent Office is now faced with an unusual prob- 
lem. It has never had a request to patent a living orga- 
nisni and therefore sends the question to the Patent 
Appeals Court for its decision. 

Should the court grant permission for patenting a liv- 
ing organism? Why or wliy not? 



DISCUSSION QUESTIONS 



• If the Court rules in Dr. Heinz' favor, this would mean that she has complete control of the organism, having final 
say over who can produce and sell it. Should a person have a right to do so? JVhy or why not? • 

• Is the development of a new organism the same as inventing anew machine, writing a sorig or book, or 'developing a 
new drug? * , ' ' 

• If a person cremates a new form of liviqg organism, does that mean it is his/her property? 
N^ls owning a species the same as owning a cat or dog? Why or why not? 

• What rights does a person have. to life he/she creates? o , • 

• Since bacteria are a low form of life, should they be treated differently from other living things? What if Dn Heinz 
created a new type of four-legged animal? . ^ 

• Ho.wrshould Dr. Heinz benefit from her long years of work? ' . ^ 

• Would it be fair if Dr. Heinz decides that only people who pay the high price she charges be permitted to use the 
organism? » . . 

• If Dr. Heinz were not allowed to patent her organism then anyone can use it. Should all people expect to share in the 
bcnefitsof a newly created form of life? * ^ 

* • The exchange of information freely apd opfenly between researchers has been an important tradition in science' 
When scientists become businessmen, will a cloud ofsccrecy come over scientific research? 
, • Should an animal species ever be considered the exclusive property of one person?^^ • 

• Much basic research is funded by the government. Should scientists whose Work has been government supported be 
allowed tp patent their discoveries? 
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A controversial dilemma involving an endangered 
species and an endangered way of life presents 
hard choices for conservationists 



' by ^ATHRYN KARSTEN RUSHING 

BOWHEAD OR THE ESKIMO: MM 



THE- BOWHEAD WHALE and 
the InupiSt Eskimos of north- 
ern Alaska lived for centuries in 
harmony with their environment 
and each other. They might have 
continued on the same way forever 
except for the encroachment of the 
White ' man's civiUzation. >Iow, 
though Yankee whalers have long 
since left the Arctic waters, the 
whale and tlje Eskimo are still try- 
ing to cope with the effects of that 
^lien influence. The whale is fight- 
ing for its very survival as a species, 
and the Eskimos «ire fighting for 
their way of life; the survival of 
both are inextricably entwined. In 
their struggles, both man and 
whale have generated an interna- 
tional controversy involving the 
U.S. government; the other mem- 
ber nations of the Intern*itional 
Whahng Commission (IWC), and 
conservationists. Some, fearing the 
extmction of a species, would take 
away from the Eskimos the right 
to hunt the bowhead, but others 
support a more moderate course. 

In the meantime, the people of 
the nine Eskimo villages that hunt 
the bowhead-— Kaktovi^, Nuigsat^ 
Savoonga, Gambell^ Wales^ Kiva- 
Una, Point Hope, Wainwright, and 
Barrow— have formed the Alaska 
Eskimo Whaling Commission 



(AiEWCI in the hope that a^Balance 
can be struck tjetween their ^cul- 
tural and dietary needs aiwi the im- 
portance of preserving the whale 
on which they are so dependent for 
so many I'easons. 

THE RELATIONSHIP between 
man and bowhead dates back 
to preiiistoric times. Until some 
time around^ 900 A.D.; when Si- 
berian Eskimos invented the seal- 
skin iloat that enabled them to 
kqep liarge aniftrials Buoyant after 
they were killed; the bowTiead was 
probably the only whale the Es- 
kimos c'ould hunt. J-ike other right 
whales, the bowhead, or Greenland 
right whale, will float when dead, 
making it the "right" whale, to 
catch. This quality, combined with 
it$ relative slowness and high oil 
content; made it the central figure 
' in Eskimo subsistence and culture 
tor centuries. A winter without the 
meat and oil of the bowhead could 
mean starvation or at best living on 
the brink of survival* for an entire 
village and reliance on the meat of 
smaller animalS; which required 
' daily and exhaiisting hunts. No 
wonder the bowhead came to 
dominate the legends and festivals 
of the northern Eskimos, who lit- 
erally owed , their existence and 



way of life to the animal. J-ife for 
the bowhead ^nd the Inupiat Es- . 
kimbS; however,, began to cliange 
in the late ISOOs, though, at' first 
slowly and imperceptibly, when 
the bo^^ead was discovered by 
Dutch'^hips in Arctic waters. The ^ 
discovery was significant because 
the Dutch and other Europeans had 
already hunted the AtlattUc black . 
right whale to 'scarcity, major 
commercial whaling having begiin 
in Europe in the eleventh century. ^ 
The right whale's baleen was 
highly prized for its length and was 
used to make such articles ;as 
whips, stayS; and umbrellas. Its 
oil-rich blubber lit the lamps of 
Europe fbr hundreds of years. » 

The British and other Europeans 
later joined the bowhead 1iunt, 
though the whale was not pushed 
to the edge of Extinction for 
other 250 years, when iTankec 
whaling ships took up the sliugh-. 
ter of the bowhead irfearne^, Dur- 
ing the mid-nineteenth century 
American vessels took sdnie four 
hundred arctic whales yearly* 'In 
1886; Yankees establisned their 
first whaling station along the 
Arctic coast, which came to he 
known as Jabbertown because of 
the many tongues spoken there, 
with the establishment of the 
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WE CHOOSE? 



northern outpost of white influ-^ 
e^ce, the Yankees succeeded in a * 
relatively few years not only in 
decl^hating the whafe population 
of the area J)ut in degrading the 
lives, 6f the Eskimos by introducing 
alcohol and prostitutior*. They a\s(f 
irrevocably changed the ancienjr 
ways of the hunt by adding an ex- 
plodmg shell of gunpowder to the 
narpo^ and by using shoulder, 
guns to finish^off the dying whales. 

When the Yankees abandoned 
Jabbertown, the whales had practi- 
cally disappeared and the sur- 
rounding Eskimo villages were m 
a state of chaos. Fortunately for the 
Inupiat and for the history of the 
rol^of the white man in the area, 
a new* England missionary/doctor, 
John Driggs, gradually won the 
confidence of the natives and 
helped turn the situation around. 
By means of education * coupled 
with an unremitting respect for 
Eskimo culture, Driggs helped the 
Eskimos ease into the twentieth 
century, regain their lost dignity, 
and strike a reasonable balance be- 
tween the ancient ways and the 
white man's influence. 

For some fifty years, until the 
early 1960s, bowhead hunting was 
minimal, With an average of only 
ten bbwheads taken each year. 



(This figure is only an estimate, 
however, as reportii^g was incom- 
plete/during this time.) From then 
on* the number of bowhead taken 
or struck gradually increased— to 
an estimated high of 111 in 1977. 
Opinions vary as to tKe reasons for 
the steady increase, but some of 
the factors involved probably have 
*lo do with improved weather con- 
ditions, an increase in the number 
of whaling crews, an increase in 
the whale popijlation, or a combi- 
nation of factors. Although Banow 
is moving toward a cash economy, 
it and the other whaling villages 
still rely on the sea to provide their 
protein, traditional food, and, oil. 
And all the villages value the im- 
portance to their social organi- 
2atif)n and culture of the ritual of 
preparing for t^e hunt, the hunt, 
the festivals, and the sharing of the 
bounty. ^ . 

THE OFFSHORE ICE begips^ to. 
move some time in April, the 
signal that the bawheads will soon 
make their annual northward mi- 
gration through* the leads — chan- 
Kb^s between the ice. Tension 
mounts as the time for the hunt 
grows near. Whaling crews check 
their paddles, iriflate sealskin 
floats, and clean and prepare their 



harpoons and guns. From rooftops 
children scan the horizon f6r a 
glimpse of the whales while novice 
hunters practice spearing with 
broomsticks in the snow. 

Almost everyone has a role to. 
play in the yearly search for the 
bowhead. A week before the hunt 
the women sew new covers *of 
bearded, sealskin over driftwood 
boat frames — a task their ancestors 
have performed for eons. Before 
that they prepare the hides by dry- 
ing them until the hair rots off. 
Then they scrape oS the hair from 
one side of the skfn and scrape off 
the fat from the dther. They sew 
the skins together with braided 
caribou sinew, which swells when 
wet, producing a completely v^a- 
terprobf seam. They ^then stretch 
and lash, the prepared skins onto 
the boat frame; when the skins dry, 
they fit, tightly to the fraihe, and 
thetimw/c, as the Doat is called, ;is 
ready for the hunti frx 

For a tixne in the e*rly 1900s 
many Eskinios abandoned the tra- 
ditional umiak in favor of whale- 
boats purchased from Yan^kee 
ships. The white whalers had 
scorned the lightweight umiak, 
made from mere driftwood^ and 
brought lumber with them frofii. 
J^ew England to build whi| they 
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thought would be sturdier boAts. 
What white and Eskimo boon dis 
covered, however, was .that tht 
drifted spruce of the native boat 
was not only lighter in weight but 
sturdier than any wood u§ed to re 
place It. Motorboats and aluminum 
crafts are sometimes used for the^ 
hunt in Barrow. The other villages, ^ 
•however, use the traditional 
umiij/c— unchanged and not im 
, proved upon for th6u.>ands of 
years — almost exclusively. 

Before the actuaJ^^haUng opera 
tion can begin,. )the cre\$S^ust es- 
tablish a base camp on the ice, next ■ 
to open water, several milH away 
from the village. The camp con 
sists of a tent with a chimney for 
a homemade stove, with -whale 
blubber providing the fuel and 
creating a sweltering oasis in sub 
freezing temperatures and biting 
winds. If stroilg or warming winds 
threaten to, melt or break up the 
ice, the base camp must be moved 
. to a safer location. 

The camp serves as a lookout 
point for whales and a retreat for 
wc*iry and hungry whalers,^though 
this was nut always the case. Be 
fbre the Yankee whalers arrived on_ 
the scene, the Eskimos belitved it 
was bad luck to . eat' at the base 

^ camp or tu enjoy any comforts 
j^while^on the hunt. They carried 
^Pl)ipJy enough water— in contamers 
made from seal intestines — and 
food to keep themselves .going. 
However, the customs changed 

^ after the Eskimos witnessed the 
Yankees' comfort and success. ' 

The crew at the base camp—' 
usually young boys and women— 

^ work hard at keeping the fire 
stoked, cutting blubber for the 
stove, melting snow for drinking 
and washing, and cookinj?. A typi- 
cal meal might consist of chfipped 
whale skin and blubber, cooked 
with onions and water, and thick 
ened with flour. Fried bread, cari 

^ bou meat, and coffee also fuel the 
hunters. 
What is clear from accounts of 
* bowhead whaling expeditions is 
the incredible endurance, patience, 
and stamina required by all mem- 
bers pi the crew to catch even one 
whale. In coastal Alaska, fear of the 
sea IS both natural and accepted. 



Seas can be rough, winds diffic^ult 
to paddle against, and snow, blind- 
ing. When the hunters are lucky, 
the ice breaks a mile offshore, djur- 
ing other years it might break, as 
far away as five to ten miles, Uy^ 
creasing the dangers, and compli 
eating the work of transj[5ortjng 
equipment. And the whale can^be 
a formidable prey, capable of 
smashing small boats or dragg ng 
vessels long distances aftex be ng 
wounclc(d. 

Then there is the frustration of 
being wjthin sight of whales put ^ 
unable to reach them through |the * 
ice, waiting for the opportunity to 
strike— sometimes a week, so|ne- 
times more — knowing that .the 
lucky strike might never come. If 
the hunt^ is successful the crew 
must then tackle the arduous ^task 
of towing a whale that weighs as 
much as forty five tons,' or more, 
ashore, which requires the pack- 
breaking efforts 0^ some fiftM peo- 
ple, tugg\ng and pulling for Hours. 
Butchering requires an additional 
ten hours ^of labor, ^-^jr . 

For the cooks and the lana crew . 
the workjs also grueling and diffi- 
cult, requiring at times all-night 
vigils to ensure that the boat crew 
has enough to eat during the hunt, 
tending the fire. round the clock; 
and sometimes hauling rations in ' 
extreme weather conditions sev 
era! miles from town cither on foot 
or by snowmobile. 

In Eskimo society the whaler is 
the most respectetj mepiber. The 
courage and strength necessary for 
thp hunt are obvious Reasons, but 
the roles of Jthe captaia and his 
crew in maintaining social stabil- 
ity and in providing the commu 
nity with most of its yearly protein . 
needs au even more important. 

The economy of northern coastal 
Alaska has been described as a 
modern sybsistence culture,, the 
natives having been able to strike 
a'succe*&sful balance between their 
ancient social network and the 
contemporary monetary culture of 
which they are, by necessity, a 
part. The initial investment to 
support a vyhaling crew—around 
S6,500in 1977— IS acquired in sev- 
eral ways, either the crew is sup- 
ported entirely by the captain. 



sponsored by a workirig sister or 
wife) or financed by donations from 
the crew's relatives. 

Although the whaling operations \ 
are supported by only a relative 
few, everyone in the community as ' 
well as inland relatives receive a 
share of the bounty. Profit is not 
the motivating factor* in making* 
such an investment — the only tan* , 
gible benefit comes if the boat 
makes a successful strike, then the 
• crew receives ane.of the better cuts 
^^of the whale. Intangible rewards 
such as social cohesiveness and 
stability and the welfare of the 
community along with the pres- 
tige, honor, and satisfaction of 
being- a provider are of over- 
whelming importance.. Therefore,, 
although money is necessary to fi- 
nance such an important under- 
taking, the return on the invest- 
ment is not monetary. Investor,- 
captain, cre^w, relatives, the eU ^ 
derly, the young— all share alike^ 
The annual w|ialc hunt provides 
the only communal subsistence 
opportunity* for the coastal*'- 
tqWns— essential to the preser- 
vation of the traditional cultural 
values and social bonds. In the 
whale hunt no one person supports* 
his or her family alone — commu- 
. nity members support eadh other. 
After the initial sharing of the 
whale' among members of the 
community, the sharing of the re- 
mainder is ritualized in ceremonies 
and feasts— the Captain's Feast, 
where the section from the tail to 
belly is divided, the Whale's Tail 
Fea^t; Thanksgiving; and 
Christmas, when caribou and fish 
are also distributed. • 
The cultural importance of, the . 
hunt is not the only reason for' the 
northern Eskimos to value their 
annual hiint, however The whale, 
along with seals and caribou and 
fish, biiiis, and walrus to a lesser 
degree, *is an important component . 
in the diet of the northern Eskimo. 
. Contrary to What an outsider ac- * 
customed to a more varied diet and 
schooled in the seven basic foods 
edict might believe, the traditional 
diet supplies all 'essential nu- 
trients, whale blubber being a good 
source of vitamins A, D, and'C. In 
addition, whale blubber, unlike 
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other animal fat, 'ir' polyunsat- 
urated, probably accountinit/or the 
low serum cholesterol of premod- 
ern Eskimos and the healthier 
iStatus'of Eskimo adults whose diet 
most closely resembles that of the 
aboriginal Eskimos. Natives of this 
area frequently exhibit lactose in- 
tolerance, which would preclude 
the use of milk or milk products 
as a source of calcium. They ob- 
tain their calcium requirements by 
consuming the cartilage and soft 
bbncs of the native species. There- 
fore,_Jmportation~T)f--a^ltemative 
r^lood sources from the lower forty- 
eight' states not only would be 
costly but would pot provide the 
basic diet to which th^ Eskimos 
seem to be metabolically adapted. 

Replacement of the whale by 
other native species is not a viable 
alternative either. Cariboxi hunting' 
has been severely restricted by law 
for the past few years. Beluga 
whales, which also inhabit the 
nortliern waters, are also sought by. 
subsistence hunters, in western 
Canada, so the United^States is re- 
luctant to encourage its natives to 
further impose on this species, 
which is not in large supply^ The 
gray whale — like the bowhead, an 
endangered spccies-ris much more 
difHcult and dang«,rous to hunt and 
sinks when killed. In addition, thfc 
blubber is inedible because" it is 
difficult to chew, and the skin is 
*encrustedi with barnacles. Smaller 
iiative species such as seals, 
walrus, waterfowl, and fish could 
not substitute for. bowhead because 
of the time*^nd effort that would 
be required to hunt for them. 

THE ESKIMOS' traditions, social 
structure, relationship with 
the sea, and rhythm of life have an 
appeal th^t argues eloquently for 
their preservation. The bowhead 
canno; speak for itself. In addition, 
it is perhaps the least understood 
of the great whales. What iFttle we 
know of It IS -primarily related to 
its importance to humans and 
human history. We know what it 
lo«ks like) waknow of its value as 
,a food source; v^CvkiilOw that it was 
once of utmost economic value; we 
know It was hunted almost to ex- 
tinction; we know where to hunt^ 
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It today, we know it floats when 
dead, precious little knowledge 
when questions of survival or ex- 
tinction are involved. 

The massive, slow-moving bow- 
. head reaches lengths of up to sixty 
feet and weighs as much as fifty 
tons. Its curving; cavernous mouth 
hosts the longest balden found in 
any species of whale — the average 
measuring ten* feet in length — 
which extends from its palate in 
fringed plates. For man, these 
plates atone tinie represented a ton 
and a half of whalebone, for the 
whale, they junction as a sieve 
through which pass sea water and 
plankton — its primary food as far 
as we know. Its twenty inches of 
blubber—the thickest developed by 
any species of whale — once yielded 
twenty-five tons of oil and, by the 
way, protects the whale from its 
harsh Arctic environment. 

The bowhead has a lilnited mi- 
gration .pattern, never straying far^ 
beyond Arctic regiqns. , Females' 
give Birth in Arctic wjters, the 
calves being protected By an in- 
credibly thiak layer of blubber. 
Presumably in adaptation to living 
in* ice-filled waters, the bowhead 
can remaift underwater one hour — 
another distinction— longer than 
any other species of whale. Scien- 
tists have yet 'to discover its 
whereabouts in sufnnier and 
winter, though they presume that 



it' keeps to the edge of pack ice. 
Except for subsistence hunting, the 
species has been protected by in* 
ternational convention since 1935. 

IN JUNE 1977 the IWC banned- 
all hunting of the bowhead , 
whale on the basis of an admittedly 
inexact population estimate of be- 
tweeiih600 and 2,500 individuals 
and an alarming increase in the 
number of bowheads struck and 
lost during rec(nt years (twenty-, 
seven in 1974> cwenty-six in 1975; 
thirty-five in li?76; ai:d eighty-two 
in 1^77). The IWC decision caused 
a stotm of contrpyersy among Es- 
kimos, conservationists, and U.S. 
officials and placed the United 
States in a double bind situation. 
The U.S. government has long been 
a leader in whale conservation and 
yet has legal and moral obligations 
to its native people. To support the 
ban would mean turning its back 
on the Eskimos' needs> to support 
the Eskimos would seem to indi- 
cate a "do-as-i-say-not-as-I-do" at- 
titude' and might indeed further 
endanger the Bbwhead, 

Although the tinited States did 
notlile an objeoticn to the IWC 
ban, government ofi^cials did agree 
. to'meet ih December 1977iWith the 
IWC to discVss the problern. At the 
December a ^"Ung, a majority of 
the IWC memuer nations present . 
voted to adopt a compromise quota" 
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. for the spring 1978 hunt, twelve 
whales taken or eighteen struck, 
' whichever came first. Calves and 
nursing mothers were completely 
protected for the firit time.' 

The compromise pleased no one; 
Conservatio;iists who had sup- 
ported the complete ban were out- 
raged, and the Eskimos predicted 
that the low quotas would not 
meet the natives' nutritional needs 
' and would result in violations. . 
Once the dust had settled, how- ' 
ever, the United States and the Es- 
kimos hunkered down to deal with 
the IWC decision. The government 
started to face squarely an issue it 
had long ignored, and the natives 
began to take a long look at some 
f of (Be reasons for the recent heavy 
losses ot bowheads and took steps 
tu modify their weapons and pro- 
cedures to eliminate as much 
waste as possible. In a concerted 
effort to preserve the bowhead 
while also affirming and preserving 
the natives' right to hUnt, the U.S. 
government and natives began to 
work, together. 

The joint effort required a variety 
of approaches, rigorous self polic- 
ing of the spring 1978 hunt by the 
Eskimos,- improvement of 
weaponry and hunting. techniques, 
.and more complete ajid accurate 
whale censusing procedures. 

The Eskimtis' predictions of vio 
lationsof the IWC quota during the 
spring hunt did not quite come 
true. First of all, the Eskimos were 
generally very cooperative in their 
desire to adhere to AEWC regula- 
tions. Secondly, a low struck and- 
lost number— five in 1978 as op- 
pose*! to eighty- two in 1977— was 
also uchieved, pro! ably because of 
a much shorter than usual whaling 
season, weapon improvement, and 
more efficient hunting techniques. 
An incident in Barrow in May 1978 
that WAS widely reported in the 
newspapers, ^n which whalers took 
one more whale than their quota, 
occurred, according to**^e whalers, 
because they thought that the extra 
whale was not a bowhead. After 
the, U.S» commissioner stressed 
tljat all whales in the herd were 
considered to be bowheads, the ria 
tives ceased their whaling activi-^ 
ties. Furthermore, Point Hope" 



transferred Its unused quota to 
Barrow so that the final tally did 
not exceed the iWC quota. 

In order to improve the effi- 
ciency of the weapons used for the 
hunt, whalers, federal repre- 
syritatives, and the manufacturer 
met to decide upon modifications 
to the dart and shoulder guns and 
bombs. Some of the changes that ' 
were made iacluiedjreducmgjhe^ _ 
amount of rust accumulation, 
which interfered with the proper 
discharge and travel of the bombs; 
lightening the weight of the guns 
for easier handling, increasing the 
flexibility of the ndrpoon shaft to 
reduce "the likelihood of dislodge- 
ment, blunting and shortening the 
bomb point to reduce -tHe possi- 
bility of misplacement, and short- 
ening guri barrels to facilitate 
checking the position of the1)dmb. 

The natives have long contended 
that government, estimates of thfe 
1)owhead population were low, and 
a truly comprehensive .census had 
never been made. Therefore, during 
1978 the United States employed 
more accurate censusing tech- 
niques while also studying the ' 
population dynamics and acoustic 
techniques of the bowhead. A- 
round-the-clock observations from 
ice^ based and land based camps by 
government scientists and AEWC 
representatives bricked up with 
aerial surveys yielded a count be- 
tween 1,783 and 2,865 whales, 
with 2,264 given as the best esti- 
mate, a larger population thait had 
been generally believed to exist. 
Several reasons have been given for 
Ihe higher-than-expected count: 
favorable weatfier conditions, 
twice as many days and four times 
as many hours spent in observatiSn 
as during the tWo previous* cen- 
suses, shorter watch hojirs and 
greater rotation of observers, and 
the fact that the lead was open the 
entire season, iillowing for contin 
uous observation. Because Russia 
denied the United States permis- 
sion to count bowh^ds on the Si- 
berian side of the Cmifechi Sea and 
because some whales migrate later 
in the year and were not included 
in the most recent census, even 
more whales may exist than actu- 
ally were counted. A coj[nple- 



;i»5ntary vessel survjey to be com-^ 
pleted late in 1978 will update the , 
latest estimate. 

THE IWC MfT in London in* 
June 1978 to determine, 
among bthej issues, the 1979 quota 
for bowheads. The result of "the 
meeting was a quota of eighteen , - 
landed or twentv-seven struck-, ' . 
whichever come s first. In addition, ^ 
United States representatives re- • 
quested that two additional whales 
be added to the fall 19/8 quota, a ^ 
request that was denied and that 
appalled some conservationists. 

The result of the most recentv 
IWC-meeting was, again, to please 
no one. The Eskimos would still ; 
like a higher quota,, and many con- 
servationists wo\Ud like to see di 
complete moratorium on hunting^; 
of the bowhead. On one fact bpth 
sides have agreed: more research 
^ on the natural histbry arid popula- 
. tion of the bowhead is needed., 

tVEN A SOLOMON wpuld have 
1j found it difficult to make a , 
completely acceptable decisiori "on 
the bowhead cohvoversy—iinless, 
of course, he had a crystal ball. A 
definitive answer may never come, 
though if it does, it wjll be only ^ 
' after many more years, of accumu- 
lation of data^and a continuation 
of the intensive research that has 
just begun. In the meantime, we 
can only hope that the bowhead 
population will no: sufier ad- 
versely frOm subsistence hunting 
and that the whalers will continue 
their efforts to increase their effi- 
cier^cy and adhere to their own 
stringent regulations. If 'not, we 
stand to lose two irreplaceable re- 
sources, a cultural tradition both of 
intrinsic value and of value^as a 
model of individual commitment 
to the community and a little-un- 
derstood giant of a species. The 
world would be much poorer for 
the loss of either one. , 

Kathryn K« Rushing worked a $ assist- 
ant editor for this magazine for^more 
than Ave years. In addition to her edit* 
ing duties, during 1976 she co^authortd 
a series of bicentennial articles on his- 
torical topics of significance to the Na« 
tional Park System. 
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Hunting Bowhea 



^he Eskimos JPoll 



ESKIMO %HALER5 ENDED TTftlR 
SPRING HUNT for Whcad whales at 
the end of May > staying within the quota 
set for them at last year's meeting of the 
International VC^aling Commission. For a 
few tertse days it loolccd as if the Eskimos 
inight ignpre the quota; if they had done so 
it would have sparked an international - 
incident at the coming IWC meeting> and 
further damaged the United States* ability 
to press for lowered quotas for commeraal 
whalers* 

The Eskimos, with whom a FOE delega* 
don of five spent a week during the hunt, 
do not have much re^pea for the IWC or 
for <)ther outsiders who try to tell them 
how to condua their lives. They consider 
the IWC quota (i8 ianded or z6 struck, 
whichever comes first) inadequate to feed 
all the people who depend on whalcmeat. 
An alternate scheme for calculating a 

Jjuota IS favored by the Eskimos— <(rawn 
rom a subsistence whaling regime once 
proposed by the US to the IWC. This sug- 
gests that X percent of the estimated popu- 
lation of whales can be taken without 
endangering the species. In the case of the 
bowhead, this would mean a quota of 
about 45 whales. In the end, the whaling 
captains met in Barrow and agreed to call 
the crews of whalers back off the ice. (A 
few crews aaually stayed out, but bad 
' weather, poor ice conditions, and the fact 
thatmost of the whales had gorte by already 
made their presence largely symbolic.) At 
the end of the hunt» the Eskimo villages 
had struck 26 whales, and landed 15. 

Since 1977, the US government has 
worked in the IWC to secure a small sub- 
sistence quota for the Inupiat whalers of 
Alaskans north coast. FOE has supported 
this effort, betieving that the hun^^ neces*, 
sa^ not only to feed the people but also to 
keep together the oil-stressed Eskimo cul- 
ture, foe's position has two goats: to save 
the whales and tp permit the natives to 
save their traditional culture. Many other 
conservatbn groups have disagreed with 
the FOE position, and" there arc rumors 
that a rene\ved push for a zero quota on 
bOwheads will be proposed at this yearns 
IWCmeeting. Had thequota been violated 
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this year, the IWC might wbll have reaaed 
harshly. 

ONE OF THE ARGUMENTS AD- 
^anced by supporters of efforts to preserve 
the native culture is that regulation of 
bowhead whaling will never succeed unless 
the Eskimos do it themselves— and it ap- 
peared to the FOE team that Washington 
has been lax in building the kind of confi- 
dence necessary to result in a careful bow* 
head recovery plan. (The IWC precipitated 
the bowhead-quota crisis by voting a zero 
quota in 1977. IWC officials had repeated- 
ly a^ked the US to do something about the 
rapidly climbing bowhead kill, and the US 
sat on its hancu;. The first the Eskimos 
heard about it was when they were told 
thatTin organization they had never heard 
of had voted to stop them from whaling.) 

For the past three years, the Eskimos 
have operated under a new, self-imposed 
regulatory scheme, and while they now 
know of the IWC, we found that they arc 
still not fully aware of the deep intema- 
tional significance of exceeding a quota* 
Other nations are waiting to jump on the 
US for any such violation. 

AT ONE POINT DURING OUR VISIT, 
WE DISCUSSED WEAPONS TECHNOL- 
ogy Mfith our host Jake Adams, chairman 
of the Alaska Eskimo baling Commis- 
sion. Much as been made of the antiquated 
and inefficient harpoons the Eskimos use, 
and much has been said about improving 
them, so that fewervirhales will be struck 
and lost. Much has been $aid> according to 
Mr. Adams, but Iitt}e has been done. He 
said t^at one new weapon sent up a year 
before had twt been any improvenrient, 
and that a lener he had written to the 
National Marine -Fisheries Service h^ 
gone unanswered for three months. Com- 
munication between theEskimo^ andoffi- 
oals of the Interior Department and the' 
National Oceanic and Atmospheric Ad- 
ministration is still sporadic at best. Visits 
of high-rankinjg officials have been almost 
non-existent^ m contrast with a^parallel 
situation where officials of the State De« 
partment are working closely with Eskimo 
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leaders negotiating ; 
Canada. < 
' The Eskimos are criticized at once for 
using old-fashidn weapons and for using 
^ccoutrenxcnts of modem society: the first 
for allegedly being cruel to the whales, the 
second asproof that the Eskimo suBststenqe 
society is no rnore* The thain modem items 
used in the hunt are the snQ,wmobile> the 
CB radio, the portable gas stove, and the 
thermos ^onle. None significantly affeas 
the essentia^nature or purpose of tl^ hunt 
or its critical importance — nutritionally 
and cnktTrally— to the Eskimos. The radios » 
permit better communication and coor-, 
dination; the snowmobiles permit quicker 
travel, eatinggasolinebutsaving scats that 
vMuId Qtherwise be fed to sled dogs; the 
other two items keep people warm. 

ESKIMO LEADERS UNDERSTAND 
BETTER THAN THEIR CRITICS what 
might be the most important^point of all: 
that the bowhead whale is in far greater 
danger from proposed oil drilling in the 
Beaufort Sea, the animals* summer feeding 
grounds, than from Inupiat hunters. The 
draft environmental impact statement on 
the first lease sdle prediaed that .up ^o 
z,ooo whales, nearly half the population 
and more than €0 times the number kilted 
this year, could be wiped out by an oil 
spill. Biologists at the Nava! Arctic Re- 
* search Lab in Barrow explained why oil is 
so dangerous to bpwheads* When it comes 
into contact with oil, the whale's skin in- 
flames, drawing blood to the furface. If 
this were to occur over the entire body,* the 
animal could freeze to dea^h-if me oil 
hadn*t already clogged' its baleen or^ it 
hadn't suffocated on the gaseous hytlro- 
carbons^suspended between water and air« 

The Beaufort 5^:: lease sale is currcriUy 
stalled in the courts, delayed by a lawsuit 
brought jointly by the Eskimos andl by 
environmental o^anitations including 
Friends of the Earth. 

Despite tdhreats to t^e contrary, the 
Eskimos have j^layed'by die IntcirhatloniS 
Whalipg Commission's mies'this year. It 
remains to be seen how the IWC >vill re- 
spond this summer* 
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UT me MSKmos hunt 



JLAEL MOTGAN/MY TURN 



tee^tly, over limb chops/a hostess 
remarked to me how cruel it was for 
Eskimos to kill those baby seals. Hop- 
ing to dismiss the subject, I told her 
they weren't. o|/r Eskimos but Can- 
ada's. Alaskan Eskimos hunt mature 
seals of which there is an overabun- 
d^ce, and they hunt them because 
they need the food. 
In the arctic^ it would be hard to sustain 
oneself on pizza and veal cutlets— ^ven if 
such ^upermatlcet fare were available. To 
function in that dbysmal cold, the body 
cries out fqr the meat of the fat*rich sea 
mammals th^t nature has provided there. 

Outside the arctic, whichja* my second 
home, I find little comprelfension of the 
remarkable skill, work and endurance it 
takes for Eskimos to live off the land and sea 
in one of the world's most inhospitable 
climes. This spring; when Eskimos are 
expected to defy the International Whaling 
Commission (IWC) and kill more than the 
quota of possibly endangered bowhead 
whales allotted for theirsu^istence use, I'll 
have an even more difficult time explaining. 

The whale has traditionally been, and 
still is, a large and injportant part of the Es- 
kimo diet Even today, natives usually hunt 
it as their ancestors did— paddling up tathe 
quarry in homcoiade driftwood-framed 
s^kin boats, then dispatching the giant 
with a hand-thrust harpoon or shoulder 
gun» the design of which was patented in the 
1800s. As part of the hunt ritual, the Eski- 
mos return the whale's skull to the sea to 
appease the spirit of the magnificent beast. 

Since bowheads are fainy wily, weigh a ^ 
ton a foot and sometimes grow to be 60 feet 
long, the crews require considerable cour- 
age Their primitive method of hunting 
definitely limits the take which, until 1978, 
was unrestricted by law. 

WATCHOOOiIn 1977, with little warning, 
iwp announced a toud ban on Eskimo 
whaling. In later negotiations, Eskimos 
manag^ to get a quota of twelve bowhcad 
whales for the 1978 season— 36 less than 
they'd taken the previous year and seven- 
teen less than their average annual kill oyer 
the previous decade. As a tradr-off, U.S. 
negotiators allowed commercial hunters 
from Japan and Russia to take an addition- 
al 3,68 1 sperm whales, a whopping increase 
from the 763 originally allowed to them. 

lEskimos maintained they were simply 
pawns in a larger game of international 
politics, and that IWC, csUblished as a 
wauhdog for commercial whaling, had no 
jurisdiction over their ^ubtistcnce efforts. 
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But they agreed to abide by the IWC quota 
pitil a long-neglected bow head census 
could^be taken. 

The ensuing whale count was something 
of a disappointment because the electronic 
underwater detection devices failed to 
work. However, depending on visual sight- 
ings, scientists judged the bowhead whale 
population to be about 1,000 n\ore than 
their original estimate. (Many Eskimos be- 
lieve that even this count is low.) 

In light of the new census, Eskimos 
expected the IWC to up their quota consid- 
erably. They were dumbfounded to learn 
the commission hac) increased by only six 
the number of mammals that could be 
taken for family use by their nine Eskimo 
whaling villages. 

. The natives, who have formed their own 
Alaska Eskimo Whaling Commission, 
point out that they are as concerned about 
whale conservation as anyone since whales 
are their bread and butter. The Eskunos 

Many mindlm$Bly 

hyntingr even 
where animni 
gfepulailenf ere\ 
dimngerou§ly high. 

have pledged to limit their kill to no more 
than 2 per cent of the known number of 
bowheads, which is estimated to be 2,264. 
Thb, of course, is well over thjJWC quota. 

Although the income of'tlie average Es- 
kimo hunter is below poverty level, the 
IWC penalties to be imposed on natives for 
violations are the same as for a commercial 
whaling ship: a $10,000 fine and/or a year 
in jail Nevertheless, some Eskimos—who 
maintain that their traditional way oflife is 
far more endangered than the bowhead — 
are prepared to t«jke that risk. 

It will not, I expect, be a popular cause 
for a reason quite apart from the justifiable 
debate on the well-being of our gentle 
cetaceans. The problem is 'a xtdX lack of 
understanding of ihc balance of nature. 
Many Americans mindlf^y oppose hunt- 
ing, even in cases where aniinal popuhtions 
are dangerously high. 

In some areas of .Alaska wolves have 
become so prolific they are running out of 
hunting ground and prey heavily on moose, 
deer and occasionally! dogs. In the past, 
game managers curbed wolf populations by 
trapping and aerial hunting without wiping 
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out the species. Still, whenever they pro- 
pose to do this nowadays, they receive tens 
of thousands of letters of protest. 

Growing deer populations in parts of 
Cahfomia threaten to ^starve themselves 
out. Sea-otter colonies, burgeoning along ^ 
the Pacific coast, are fast running out of . 
fodder, too, as well as putting commercial 
fishermen out of business. 

Nature's answer is starvation: thesurviv* , , 
al of the fittest. 'That is nature's way," the 
purists murmur approvingly, tilihough 
they stop shorty of recommending this solu- 
tion for the starving masses of India^ 

ilNEnrS: There is, however, a sclentifi> 
cally sound argument to be made for selec- 
tive hunting that serves not only tht^animal 
population but also^efits mankind^ This 
is np trivial consideration &i pxi overpopu- 
latcd world that may be nmning out oCfood. 

Scientists, noting that whales exhibit 
more rapid growth than other mammals, 
have speculated that- we may one day be 
forced to cultivate our great cetaceans to " 
meet a world food crisis. When you consid-^ 
er that during a year's captivity at Sea* 
World a young gray whale gained lO^OOO 
pbunds and grew 9 feet, this is a comfoxiing 
thought. 

Uitfortunately these concepts .are offen- 
sive to our wcU-fed society, although folks 
seem to feel no guilt at all about enjoying a 
\*Big Mac" or buying beefsteak in. plasty- 
wrapped packages, 

llie stockyanl scene, the plight of hot- 
house-raised, hormone-stuffed chickens 
and force-fed geese seldom concern us for 
long. Vet we pnde ourselves on our com- 
passion for sea mammals. 

Some of my Eskimo friends suggest that 
perhaps the best way to bring their point, 
home would be to have every American, 
personally kill and butcher one animal for 
his own consumption annually. But ^hat 
would not appease those who object to the 
eating of meat. When informed that, gar- 
dens don't thrive in the arctic and man can't 
live by bread alone there, some vegetarians 
blithely suggest that the dwellers of (lie , 
northland move to wanner climes, 
, To them I can* only repeat the well- 
documented theory that "plants ht^ye feel* 
ings, too" and wonder, in passing, if boilings 
is the most humane way to execute spinach. 



Lq€1 Morgan is an editor for Alaska 
Northwest Publishing Ok 



~ DILEMMA 5: 

"For Food and a Way of Life" 

Captain John a;id his whfahng crew' have just 
struck and lost their third \^JiaIe in three weeks. 
Their small skin boat is unable to, manucver 
quiclil> enough through the ice flo<vts to capture 
the injured vhale which then disappears ou^ of 
sight. This means that the> have reached the quota 
alloitcd by the International Whaling Commis- 
sion. According to the agreement made by the 
memh>(*rs df the Commission, the twelve Eskimo 
villages can land Z total of 18 whales or strike 26. 
The Eskimos have reluctantly agreed to the rul- 
ings, ^d^a quota is determined for each village. 
Captain John, the "provider" for hfs village of 
Port Hope, js t^us allowed to take a total of two 
whales or strike' three. Violation of the ruling will 
bring a fine of SI 0,000 or a year's jail term. 

Gloom prevails over the crew. Several months 
have been spent preparing for this yearly hunt. 
Captain John and his family have used over 
S8,000 for fuel, guns, food and other supplies for 
the whafing expedition. The nutritious whale meat 
is to be distributed among the 500 members of the 
village. For the villagers, whale meat is an impor- 
tant source of meat protein, because they cannot 



afford the high prices for other types of meat. In 
addition to the loss of a valuat>lemcat source, the 
* spirit of the village's yearly festivals — the Cap- 
tain*s Feast, the Whales' Tail Feast, Thanksgiving 
and Christmas — well be severely diminished. 
.Most of the community's activities and ceremonies 
center around the sharing of the whale. It can be 
said that the wh^le is a source of community to- 
getherness, stability and welfare. 

As Captain John gazes sadly towards the hori- 
zon, he suddenly spots' two bowhead whales well 
within rifle range. The sight of the whiles con- 
jured images of the laborious but excited activity 
iof the base camp when a whale is Hauled to shore. 
It will be such a disappointment to the people at 
the eainp if the hunters do not bring back a single 
whale. So much depends on a successful hunt. He 
becomes overwhelmed by the urge to t^ke aim 
with his dart gun but also remembers the quota 
•that has been imposed to protect the endangered 
bowhead whale. * * / 



Should Captain John fire at the whaje? Why of 
why not? 



DISCUSSION QUESTIONS 

• Should the fact (hat hunlmg the sshalc svould break an agreement be an important consideration for Captain John? 
Why or why not? 

• Should Captain John ri.sk the hoav> fine or jail sentence m order lo bring a whale .back to the villagers? Why or why 
not? 

• Since the whale is !>uch an important part of Eskimo life,^i.sn*t that reason enough for Ckptain John lo Uy again? 
Why or w^hy not? - " 

• If the bowhead is eijdangered, shouldn*t everyone try to do their part to savo^the species? Why or why not? 

• If overhunting greatly reduce* the bowhead population, the Eskimos will be aficcted more severely. Should this be 
an important consideration for the Captain? -Why or why not? 

• When people in the U.S. violate the regulations, other nations w.ho profit by whaling may also di^Yegard the 
agreement. This would lead to uncontrolled killmg of whales. Should this be important for Captain John to consider? 
Why or why not? , 

• Since whaling ib an important part of Eskimo vulture, should Eskimos be given special permission to hunt as many 
whales as thc> need? Why or ^vhy nut? When a resource, the whale in thii>case, is scarce, doe^ anyone have the right to 
kill more than his/her fair share? Why or why not? 

• The Eskimob h«.c hunted the bowhead for centuries, Should this fact give ihem greater claim to the whale? Why or 
why not? 

• Is the filter national Whaling Commission being unfair by setting a quota for the Eskimos? 

• Should whalera who hunt for food and those who hunt for profit be treated differently by the lavv? Why or why 
not? 

O ^ * 
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by Anthony Wolft 



For many of the world's poor farmer o is a fact of life that the 
harder they work, the poorer they get. Their land is either too 
steep, or too dry, or the soil top' poor, to support more than a 
mean level of existence for a few people. But because, of in- 
creasing populations, and intractable patterns of land use and 
tenure, fragile environments are being subjected to mor6 inten- 
sive use — and misuse — than they,^c^ much longer sustain. 
Agriculturally marginal to begin with, they are becoming use- 
less; their farmers, ecological refugees. 

I 
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ThiViiwfromAbovi ^1 

**Thcre no better place to b^gii> an (txamii^a-: ^ 
tion of (IdterioratinK motintain environments than 
Nopal/'says Krik P. Kckholm of thtj WorldWatch In- , 
stitute. "In probably no other moun|iain country are 
the forces of ecological degradat|on building so 
rapidly and visibly.*' Increasing at a high rate, 
Nepal's population is being forced ever upward on- 
.tothe slopes of the Himalayas* partjof the mountain 
arc that extends from i^akistan/to Burma. The' 
sl6pQd-are too steep and the soils too thin to permit 
intensive cultivation, even with the aid of terracing, 
nevertheless, the average hectai'e of arable land in 
Nepal's hills must now support :nine people. 

More than food for people and fodder for live- 
i;ti)<;k is being withdrawn from the hillsides shallow 
reser^. The-ce?iseless search for heating and cook- 
ing fuel has dovastated the mountains' forests. A ► 
SwiHH technical assistance group has concluded, "It . 
is evident that Nepal is likely to be all but totally 
denuded by the end of the century." Meanwhile as 
firewood becomes increasingly scarce, cattle dung^ 
is collected and burned instead of being returned 
to thef soil as fertiliser, increasing the drain on the 
soil's b{t)logicaI capital. 

The net effect of overcropping, overgrazing, 
and overciitting on Nepal's- steep hillsides is the 
accelerated erosion of fertile topse(l. '^Brown, soil- 
laden rivers . . . are car'rying away forever the 
basis of the very life of the people/' noted a 1967 
report. An estimated 250 million cubic meters of 
sod are thus exported free of charge each year from 
Nepal to the Gangetic Plain of India, one of the 
world's must productive agricultural areas, and be- 
yond. Nepal's silt stains the Indian Ocean as far as 
400 miles from shore. 

Meanwhile, in the densely populated eastern . 
hills of Nepal, as much, as 40 percent of what was 
once farmland has been abandoned because it is 
no longer fertile enough to support crops. Accord- 
ing to the Nepalese National Planning Commission, 
the degradUtion of the region is "almost to the 

point of no return The continuation of present ^ 

trends may lea'd to the development of a semi- 
desert type of ecology in the hilly regions." 

The View from Below 

Only IQ percant of the world's people live on the 
relatively steep .highlands, like Nepal's, that make 
up one (juarter of the earth's land surface. Fully 
40 percent of the human race, however, lives in the 
lowlands adjacent to mountains or steep hills, vul- 
nerable to the con.seiiuentes of ecological misuse of 
the slopes above. Moreover, in many parts of the 
world, the processes of deforestation and overcul- 
tivation on steep slopes, leading to severe erosion 
anil downstream flooding, have been going on fpr 
centuries. In the 4th*century B.C., Plato was al- 
ready complaining, *'Our land, coHipared with w»hat 
it was, is like the skeleton Of a, body wasted by 
disease." By the mid-20th century, man had re- 
duced the vyorld's natural forest ccTver by one-third 
to one-half t icaaes similar to Nepal's can be drawn 
. frpm every quarter of the globe. On the Indus River 
O ^ in Pakistan, a World Bank study group re- ^ 



.ports morq serious- *flooding^in the last 25 years 
than in the previous 65. In Java, the headlong clear- 
ing of' forested* hillsides, threatens to nullify the 
benefits of an ambitious and expensive Irrigation 
system. Across ♦Asia, similar situation.s' can be 
found in India, Thailand, the Philippines, Malaysia; 
almost everywhere that poor farmers cling to the 
' sides of mountains. 

Woodsman, Spare WIrat Tree? 

Halfway around the wwld, along the western 
coast of South America, the Central Andes are well 
on.the way to being deforest€»d. In the nfiountainous 
part .of. Peru, which makes 'up t)ne-third of the 
counth', the population has doubled a/id redoubled 
just ^ince 1900. Armed with none of the careful 
and tedious technology^ known t^heir Iijca ances- 
tors,, Peru's mountain farmers hav6 been forced 
into, large-scale deforerstation, overgrazing, over- 
cropping, and drastic reductions in the -"fallow 
periods that might allow*their depleted soil^ to re- 
gain fertility and rcJsist erosion. Driven beyond the 
self-defeating practice* of burning nutrient-rich 
dimg for fuel, the highland farmers have taken 
to digging up even the roots of trees and shrubs, 
greatly increasing the soil's su.sceptibility to ruinous 
erosion. 

The same calamity afflicts the East African 
highlands that stretch from Ethiopia through 
Uganda, Kenya, and Tan^jania. In Ethiopia, erosion 
from the mountafn-studded, 200p-meter-high Am- 
hara Plateau that covers most of the country is 
hardly anything ne\v^ Ethiopian sift, carried by 
the Nile, fertilized Egypt's farmland for centuries 
before the interposition of ^i^fe|p\van Dam. Where- 
as some 75 percent of Ethiopia was once covered 
with forests lhat moderated the loss of top.soil, how- 
ever, recent surveys indicate that substantial forest 
cover has diminished to only 4 percent of the coun- 
try. The deforestation is still going on, at an esti- 
mated rate of 1,000 square* kilometers'per year. 

Making the Deserts Grow 

More than one-third of the earth's total land 
area is arid or semi-arid desert; at its margins, and 
^ in other semi-arid areas, some 60 million people eke* 
out a p»*ccarious existence. Even such a Sn^all popu- 
lation dispersed over such a vast area, however, is 
often enough to overstrain the fragile iife-support 
systems of such environments, turning semi-arid 
areas into true, barren deserts. , 

The most famous example of ''cfesertification" 
in modern history struck ^h'e Sahel— the southern 
border region of^the Sahara Desert in West Africa* 
— during the early lOJCrs. A'jJiiited States Agency 
for International JDevelopment report estimates 
that during the fast half-century apme 250,000 
square miles of the Sahel — an area almost a^ large 
as Texas— has been annexed by the Sahara, no 
longer capable of supporting agriculture of any 
kind. On its nprthern frontier, meanwhile, the 
grea£ desert is overrunning the one-time North 
African granary of the Roman Empire, now a 
chronic food-importing area, at the rate of 100,000 
hectares per year. 



Whatever the long-term clithatic trends may 
be, it 15 their short-t^m variability that sets the 
stage for human tragedy, puring periods of rela- 
tively abundant rainfall, the availability of forage 
encouraeres farmers to increase their herds right up 
to the carrying eapdglty of their pasture lands. 
Agriculture expands/Onto marginal soils and grass- 
lands, fallow periods are abbreviated or eliminated 
to take advantag/ of the beneficent conditions. No- 
ma4is populatipns are encouraged to settle perman- 
ently around ^ddenly plentiful supplies of water. 

When Jhe inevitable drought comes, the bur- 
geoning iJiesert civilization quickly collapses. The 
recently^ enlarged herds devour every^ last bit of 
veget/tion before they starve. Crops shrivel and die 
be^re they can produce food, or even seed for an- 
other planting. The dessicated soil, stripped bare 
yind deeply plowed, turns to sand and drifts in the 
/ wind. A desert has been created. 

The dieback does hot spare the human popula- 
tion. Those who survive migrate to some other area, 
perhaps to begin the cycle again, or they end up in 
urban misery. Well-intentioned aid for the drought 
victims often includes deep wells to provide water, 
the results being, often, a drawdown in the water 
table andean eventual decline in the water supply, 
together with an increase in demand for water, the 
beginning of another tragic cycle. 
Remember tht Dmt Bowl ? 

The process of desertification can take place on . 
a much larger scale when mechanized monoculture, 
the agricultural technology of the developed coun- 
^ tri6s, is introduced into fragile, semi-arid environ- 
ments and replaces the better adapted agriculture 
of the indigenou% peoples. The classic case for 
Americans is the Great Plains region of the Middle . 
West. In the second half of the 19th century, west^ 
ering homesteaders began to transform the wild 
grasslands of what had been called the Great 
American Desert into a sea of wheat, stretching 
from horizon to horizon. 

When a drought otf unusual severity settled in 
during the lftte.l920's and early 1930's, the Great 
Plains had been stripped of their protective cover 
of closely packed grasses with tight-knit roots. The 
land simply dried up and blew away. In^the spring 
of 1934, the several succ^s^ive years of drought 
culminated*in a series of terrible windstorms that 
blew hundreds of millions of tons of mid western 
topsoil in a black cloud all the way to the East 
Coast and out to sea. The Great Plains was re- 
christened the Dust Bowl, and no amount of public 
relations effort could ^ase the images fixed in the 
American consciousness by the photographars of f^he 
Farm Service Administration and bjr John Stein- 
beck's The Grapes of Wrath, Only a massive soil 
and water conservation program, emanating from 
the White House and extending, to every farm, was 
able to rescue the Great Plains from becoming a 
sterile desert. 

'On a smaller.scale, perhaps, but at a tremendous 
cost in human suffering, deserts are .spreading in 
arid and semi-arid areas around the \vo»ld. In 



'southern Africa, overgrazing ^nd other abuses of* 
semi-arid lands are creating desert environments in 
Botswana, .Kenya, and Tanzania. A long history of 
land' abuse, throughout the Middle East, from the 
Mediterranean coast to Afghanistan,, has resulted 
in reduced agricultural productivity and, in the 
worst cases, the transformation of once vegetated 
landscapes into barren dunes. In the Western Hemi- 
sphere, new deserts have appeared in parts of Ar- 
gentina, while the natural Atacama Desert in north- 
ern Chile advanced at a rate of up to 3 kilometers 
per, year along an 80- to*160-kilometer'frontier, 
during the dry years of the 1960's. 

Clisiiiif tht Jttiiflt 

Optimists ihsist that it hardly matters how 
much marginal agricultural land is lost to deserts, 
or how many mountain slopes lose their fertility to 
erosion ; there are always the jungles to^fall back, 
on. One-quarter of the^ Asian, African, and Latin 
American tropics is canopied with lush^-vegetation, 
seemingly limitless in its biological diversity and 
sheer mass. It h tempting to .Relieve that N^is 
sparsely inhabited, largely unexploifed landscape is 
a huge reservoir of fertility, needing only a techno- > 
Iogical»key to unlock its riches. 

Unhappily, however, the evident fertility of the 
jun^rle is deceptive. The ecological fact seems to be 
that most tropical rain forests are closed systems:'* 
almost all of the available nutrients are locked up 
in the plants, and almost none are held in reserve in- 
the soil ; when a plant dies, the products of its deciQr 
are quickly incorporated into its successor. Stripped' 
of their natural vegetation and exposed to the heat 
and rains of *the tropics, jungle soils soon become 
infertile. 

The ecological facc.of life is that tropical jungles 
are best si-ited by nature to hit-and-run agriculture, • 
rather 'than to^the intensive cultivation typical of 
high-yielding temperate-zone environments. Jungle 
farmers the world over have arrived at more or less 
similar systems. A small patch of forest is crudely 
cleared, leaving the roots and stumps to hold the 
soil against erosion and promote prompt regrowth 
when the land is abandoned. The felled trees and 
undergrowth are burned, fertilizing the soil with 
their ashes. With Jittle if any scJll preparation, the 
farmer plants a mixture of crops, assuring an ex- 
tended harvest and maximum yield, and providing 
continuous cover for the soil. After two to five years 
of this regime, the l^nd is abandoned to- forest fal- 
low for a period of years, as many as 25 or more, to 
allow the natural flora time to recover. The farmer, 
meanwhile, repeats tHe process on other jungle plots- 

As long as the game is playecl by these rules> 
this kind of shifting cultivation — called ''slash and 
burn*' agriculture — can supportjndefinitely a mod- 
est, nomadic population, perhaps no more than one 
person per fifteen hectares or more. Attempts to 
establish larg^ populations or. fixed agricultural 
settlements in tropical, jungles have often resulted 
in failure and the degradation of the land. Never- 
theless, ambitious attempts are being made in many 
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tropical. countries to impose intensive agriculture 
on fragile jtingle ecosyatems. 

In eastern Nigeria, the most den^y populated 
part of Africa south of the Sahara, for instance, 
traditional shifting cultivation has been almost 
completely replaced* by contimious cropping tp meet 
increasing demands for food. The result, reports 
one expert observer, is that "soil degradation, in 
terms of the progressive loss of nutrij6nts and 
breakdowii of structure, is well nigh universal. . . 
Meanwhile, in South Amepica, government-sponsored 
pfograms to bring vast tracts in the 'Amazon Basin 
under the plow have aroused concern among many 
specialists that the 'African experience may soon bp 
.repeated. 

Until quite recently, notes Dr. John A. Pino, 
director of the RF's Agricultural Sciences Program, 
''the special technical and social problems posed by 
fragile agricultural environments have been largely 
neglected by scientists and policymakers." Yet, 



while they provide only a small'^part of the world's 
total agricultural production, Pino adds, "the frag- 
ile lands are indispensable is sources orfood, fuel, 
fiber, and' habitat for many millions of people. 

**We hope that the Rt's long experience in trop- 
ical agriculture will be useful in designing ap- 
proaches to the special problems of farmers in these 
ecologically fragile areas." The Agri(»gltural Sci- 
ences Program is presently planning a series of 
international conferences, under the direction of 
Dr. Gary H. Toenniessen, to explore the dimensions 

. of the problem and the possibilities for further RF 
commitment, to define the critical research priori- 
ties, and to identify and bring together the key 
people who can make important contributions in 

i the field. 

Additional KmcUhc: 

Erik P, Eckholm, Losing Ground, New York: 
W.W.Nortoa&Co.,Inc.,1976. 
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.Ninety-five percent of the people in rural area§ of 
the Third World depend on firewood for cooking 
and heating; but indiscriminate tree cutting is 
disrupting the environment, and, collecting the 
firewood is more difficult as wood becomes scarcer 



by ANIL AGARWAL 



The Poor Man's Energy Crisis 



IN THIRTY YEARS'.time, a sec- 
ond India will come into exis- 
tence as the population of the sub- 
* continent doubles. What stresses 
and strains will this growth place 
on the fabric of the nation's life? 
To try to answer that question, 
the Indian government initiated in 
1974' a series of Second Iridia 
Studies. 

Perhaps the most surprising con- 
clusion of these studies is that al 
though India stands a good chance 
of being able to grow ent ugh food 
to feed twice as many people, those 
people certainly will not have 
enough firewood to cook it. A poor 
man's energy crisis, on a massive 
scale, is emerging. 

Mahipal Singh already knew 
about^it. It IS one of the jcasons that 
he now lives m Delhi, hundreds of 
miles from his family. He left his 
jemote Himalayan village years ago 
because life there had become un- 
sustainable. Today he earns £20 a 
month, driving a three-wheeled 
tempo, and sends £3 a month back 
* to his wife. For the first few years 
he could not return to see his fam- 
ily at all. "To ask for a holiday," he 
says, "would have cost me my job." 
Now, he has an employer who 'al 
lows him a few weeks leave each 
. year to return to his village. 

POPULATION GROWTH and 
the division . of land into 
smaller and smaller plots meant , 



O 50 

ERLC 



that Mahipal Singh — like a quarter 
of the population of the Himalayan 
region of Uttai: Pradesh— did not 
have, even the one acre necessary 
to feed himself and his family. 

At the- same time the felling of 
trees — for firewood, for clearing 
new croplands, and for the timber- 
hungry industries of India — has dis- 
rupted the ecological balance on 
which the livelihood of the hill 
people depends. Like 95 percent of 
the people in the rural areas of all 
the countries of the Third World, 
their main source of. fuel for cook* 
jng and heating is firewood. As 
wood becomes scarcer — and the 
daily task of collecting it becomes 
longer and harder — more and more 
dried animal dung is used as fuel 
instead of being returned to the 
land as fertilizer. In India as a 
whole, the amount of animal duqg 
now going up in smoke every year 
is the equivalent of one-third of the 
subcontinent's fertilizer needs. 

Deprived of valuable nutrients, 
the fertility of the soil begins to fall; 
and, for people like Mahipal Singh 
and his family, life becomes even 
more difficult to sustain. For Mahi- 
pal's wife, and children, the clearing 
of the forest has meant an ever- 
lengthening struggle to provide two 
of the family's most basic commod- 
ities — ^fuel and water. 

''Once the broad*lcaved trees on 
the hills and hill-tops are gone," 
explains Mahipal, "the humus, 
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which act6 like a gi^^^pWSLiQt;- 
sponge, disappears, The perennial 
stream in each village begins. to.dry 
up, soon after the monsoons, lhave 
seen, this myself in village after 
village, 

A "My wife now has to walk five 
kilometers for the day's fire\vood. 
In fact, she is quite fortunate Some 
of the women in other villages have 
to walk much more than five kilo- 
meters for wood and water. At leasts 
one member of the family has to 
devot(;^ himself every day to the 
baek-breaking job/' says Mahipal. 
^ Caugfit in this pincer movement 
of land fragmentation and ecologi- 
cal disruption, thousands of people 
like Mahipal Singh are squeezed 
out of the hills to join the ranks of 
domestic servants, the night watch- 
men, the menial laborers, and the 
unemployed of Delhi. 

IN RECENTo TIMES, the hill 
people have begun to fight for 
their forests. One of theirmost suc- 
cessful weapons has been the 
Chipko Movement led by the popu- 
lar Gandhian Chandi Prasad Bhktt 
Translated literally, Chipko means 
"to hug the trees/' and the slogan 
is more than metaphoric. When a 
forest auction' is announced, the 
Chipko supporters move in to stop 
thcdestructionT^y literally hugging 
the trees. Their most famous vic- 
tory was won by a group of women 
who confronted fifty armed men 



Firewood: The poor man's Energy Crisis 




45% of all trees cut down are used for 
firewood and half the world's people 
still depend on wood for t^o of their 
most basic needs - heating their homes 
and cooking their food. 
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A ten hectare tree plantation could meet the firewood needs of a 
t.OOO-farnily community in rural India-- in a sustainable way (Assummg a 
50 per cent increase m the efficiency of firewood use.) 





HOW TO SAVE FJREWOOD 




Traditional Stove: 
up to 94% of 
the wood's heat 
value wasted 



Dried wood can 
cut waste by 10% 



Improved design 
can cut waste 
bv 20% 




Improved design of 
cooking pot can cut 
waste by 30% 
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from a logging company and 
stopped the destruction of the for- 
est by simply refusing to let go of 
the trees. ^ < . 

Direct action of this kind even- 
tually won praise from a scientific 
committee set up by the Uttar Pra- 
desh government. The committee 
found that felling the forest could 
cause serious damage to the water 
shed and ecology of the area. 

Mr, Bhatt explains, "We must 
protect these trees because our en- 
tire future IS tiecj up with them. 
They not only provide us with our 
livelihood, they also give us our 
water and food systems. Cut these 
trees, and our streams will dry up. 
The chmate will change. Soil ero- 
sion will increase, and prqducjtivity 
of our lands will fall." 

The Chipko leaders argue that 
the destruction of their forests is 
also bad for the national economy. 
The soil erosion caused by felling 
trees could bring about serious 
floo^* and silting problems in major 
rivers like the Ganga, which passes 
through some of the most densely 
populated areas of India. 

In some garts, the Uttar Pradesh 
government has accepted Chipko's 
demand that no forest should be 
auctioned for the next five years at 
least. 

Chandi Prasad Bhatt and his 
followers are illiterate and semi- 
literate rural people. But the bill- 
board they have erected in Gobe- 



shwar, headquarters of Chipko, is a 
scientific statement: "One oak tree 
draws in 400 hundred gallons of 
water each day from the atmos* 
phere. Cut one oak tree, and the 
rivers and streams will lose 400 
gallons of water. Forests are not 
merely for beauty, our entire food 
systems are dependent on them. 
If ever it becomes necessary .to cut 
a tree, remember three new sap* 
lings will have to be planted to. 
make up the damage. Avoid cutting 
one tree, or else plant three new 
trees." 

The aims of the Chipko Move- 
ment go beyond simply preventing 
the trees from being cut down, 
"The trees are our only resource 
base," says Mr. Suhdaral Bahuguna, 
another Gandhian leader in the 
area. "The state must develop an 
enlightened forest policy. But to 
do that, it must first have a well- 
defined people's policy so that the 
two can be properly integrated 
and our area can have economic 
advance without environment^ 
damage. Either policy in isolation 
will bring: disaster, A farmer who 
owns less than half an acre is quite 
understandably going to look upon 
the' forest lands with a hungry eye 
^and indiscriminately chop them 
for fodder and fire;ivood."^ 

The Chipko Movement has its 
own plan to nieet this problem. 
It wants more I opportunities for 
employment mnside agriculture — 



based on appropriate technology, 
forest farming, foo.d orchards, and 
small one-to-five-kilowatt systems 
of electricity generation using the 
abundant hydropower. They also 
want small-scale industries based 
on forest products so that the local 
people, instead of earning a pittance 
as luntberjacks, are able to process 
the timber to at least a semimanu- 
factured .stage before they export it 
to the plains and the cities. They' 
feel that the forest should be auc- 
tioned in small lots so that they 
covild afford to bid for them — and- 
that these ^cooperatives should 
also be responsible for replanting 
the area. 

In this way, an entire new range 
of employment opportunities could 
be opened up and the area could 
become self-reliant. With the in- 
crease in purchasing power from^ 
employment in small-scale in- 
dustry, the hill villagers could af- 
ford to invest in cooking and h^t- 
ihg syctems based on electficity. 
and solar and wind power, reducing 
their dependeiygc on firewood and 
so helping to rtserve the tree^. 
But until that happens, says Mr. 
Bhatt, "appropriate technology 
should help us to develop small 
and cheap devices for carrying fire- 
wood so that we can reduce the 
drudgery of our lives. Otherwise 
who will ever have the time to in- 
vest in economically productive 
activities?" m 
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DILEMMA 6: . 
"In Need of Wo6d and Forests" 



Sandie, a thin, g^ngly^girl .of 14, struggles up^to.thc 
steep mountain slopes towards the distant public for^. 
to'cut firewood. Today it is more important than ever ^ 
for her to ^ring back a large supply of wood. Ever since 
h,er father left their small family farm and moved. to T^ie 
City to work as a porter, it has been Sandie's job'each 
day to gather firewood from the distant mountaijis for 
cooking and heating. This task grows harder each day 
because she has to go further and further before she can 
obtain enough wood for her family's needs. 

As Sandie' hikes past the nearby governmejit forest 
preserve, she greedily eyes the strong sturdy stands of 
trees. The thinks to herself, "My task will be so much' 
easier if I could only cut those trees!" She will also be 
able to bring back some extra to sell. Her youngest ' 
brother is seriously ill, and money from the sa[e of extra 
wood will mean money to buy medicine and purchase a 
small piece of meat for her brother"^ dinner. However, 
she knows that it is against the law to take trees from 
this forest. This forest preserve is ^art of the govern- 
ment's project to restore the mountain forests that are 
rapidly disappearing because so much wood is needed 
by the village people for cooking and heating. Anyone 
who is caught chopping here will be scverly punished. 

Sandie has seen the forest ranger leave the day t)efore 
for a meeting in the city and knows that he will be gone 
for several days. She muses, "Perhaps today I will cut 
one tree and suprise mother with a truly large bundle of 
wood! Then I will be able to buy some medicine and 
food for brother." 

Should Sandie cut a tree from the government forest? 
Why or why not? 
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DISCUSSION QUESTIONS 

• Should the fact that her brother needs food and medicine be an important consideration for Sandie? Why or why 
not? 

• Should Sandie disregard the law'in this situation? Why or why not? 

• What might happen if everyone decides to cut wood in this forest? 

• Cutting down forests can lead to erosion and drought. Should Sandie be concerned about this effect? Why or why 
not? 

• Does the need for food and heat give one the right to steal? Why or why not? --""^^ 

• If you were Sandie, wh&t jnight you do? Why? 

• When Sandie's father leftjto work in the city, Sandie became her mother's main helper. What should be Sandic's 
responsibility as the eldest in the family? Why? 

• Would Sandie be acting rcsponsibily if she takes wood from the government forest? Explain your answer. 

• Sandie's family might endure greater suffering if Sandie were caught and punished. Should she think about this 
possibility before she decides? Why or why not? 

• Since wood is the only fuel available to many people, is it right to prevent^them from denuding the forests? Please 
explain your answer 

^ '63 • . 53 
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Excerpts from. \ 

Off-Road Vehicles On Public Lands 

by David Sheridan ' • . 



PART 1: The Issue 



0<J 



GROWTH OF A PHENOMENON 



Thus far. development und production of off-road vehicles has moved faster thpn our 
regulatory, management and legislative machinery 

>J.R Penny. , t 
Cahfornja State Director. 
Bureau of Land Management. 
1971 

It began* oddly enough, in a bomb-shattered ^wasn't a copy of anything/* By 1971. Honda had 
section of Hamamatsu, Japan, in 1947. There, in 'captured over half of the gro>ying U.S. motorcy- 
a board shack, Soichiro Honda, a 41-year-old cle market* 



mcch<\nic and college dropout, removed a small 
motor rrom a war surplus field generator and 
strapped it to a bicycle. He sold enough of these 
improvised motorbikes to exhaust the supply of 
surplus generator engines. He was soon designing 
his own motorbike and motorcycle. Throughout 
the 1950s, Honda and his employees advanced 
the art of making and selling lightweight, high 
performance, and ccononrical motorcycles. . 
, By 1960, Honda was marketing in the United 
States ^ 50 cc motorcycle for less than $300 when 
most motorcycles cost $1,500 or more. Ptople 
riding the Honda "tkeam" machine could travel 
55 miles pijr hour for 180 miles on 30 cents worth 
of regular gas. Or, if the spirit moved them, 
they could cut off the road and drive the open 
countryside, unlike the big motprcycles being 
built by American, British, and Germaij. firms at 
the time, the Honda was 4iglit_3Hrf durable 
enough to take over rough terrain, and unlike 
the motorbike, it was powerful enough. In 1961, 
the director of a prominent British motorcycle 
inanu'facturer reported: *'When we stripped the 
machine (Honda), frankly, it was so good it 
frightened us. It was made like a watch and it 



But Honda's success mvolved much more than 
good technology. Honda recognized that if large 
numbers of Americans were going to buy a 
motorcycle, it would be for recreation rather 
than transportation. The trouble was that motor* 
cyclists had a bad image in the United States. 
The public mind associated them with leather- 
jacketed thugs such as the Hell's Angels, Holly- 
wood reinforced this image with popular movies 
such as "The Wild One" (1953), starring Marlon 
Brantlo* So Honda mounted.^ massive^dyertis- 
mg campaign, depicting well-scrubbed, Tespecta- 
ble people riding motot».ycles for the pure fun of 
it. In 1964 and 1965, Honda cosponsored the 
Academy Awards ceremonies on national televi- 
sion. Never before had a motorcycle sales pitch 
been made to such a broad audience. There they 
were, youthful, definitely middle-class Americans 
.climbing on their motorcycles and barreling down 
highways, which always seemed to be empty, and 
down lonely country roads and crossing fields, 
splashing through streams, and hurdling hilltops. 

Motorcycles took hold fast in the 1960s, At the 
beginning of the decade, there were fewer than 
400,000 registered motorcycles in the United 



U.S. Government Printing Office, Council on Environmental Quality^ 1979. 
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States. Registrations jumped 279 percent during 
the next 10 years, compared to a 40 percent rise 
in automobiles. By 1976, there wereiJ.3 million 
motorcycles in use in this country. Some 5.4 
million, or 66 percent, were used off-road at 
some time. Honda still ranks first^ with 38 
|)ercent of the market, but today there are more 
than 50 motorcycle manufacturers and hundreds 
of different models. The Japanese dominate the 
market— Yamaha, 20 percent; KawasUki, 17 per- 
cent, and Suzuki, 12 percent. Harley-Davidson 
(U.S.) has 7 percent; BMW (German) and 
Triumph (British) less than 1, percent." 

Today's motorcycle advertisements stress 
eith(j5;the sex appeal of youthful motorcyclists- 
male or female but usually male — or wholesome- 
ness of the family-oriented, outdoorsy motorcy- 
clist. In the latter category, a recent Suzuki ad is 
fairly typical. It shows a man. a woman, and a 
young boy all riding their own Suzukis along a 
drrt trail against a green backdrop. The headline 
reads: "How to beat around the bush with your 
family." And beneajh- this is the copy: 

JuM put your gang on Suzuki's h^SMraii bikes And head lor 
the^boonics Doesn't majicr where you go Peaks or vallcy.s. ' 
It's all the same to these-rugged off-road machines Tractonng 
up a hillside or going^ flat-out on a dry lake is no sweat. 
|T|hcs^ fun-fcikes are very affordable Which means your 
family can beat around the bush without beating up the f;imily 
budget 

In a recent Kawasaki ad, three youn^ women 
and two young men relax in a woods clearing. 
Their Kawasakis are parked around them. Be- 
hind a tree in the background, a black bear peers 
out. The headline reads: ^'Does a Kawa.saki go in 
the woods?" The copy has a familiar ring: 

It's a )ungle out there. And sometimes it*s a desert Or a 
mountain pass. Or just a cow trail But it's all home to us 
Kawasaki enduro bikes are built to ej)pe with the only thing 
you can expect m the boonies The unexpected. Whether 
you're a pro. Or jusi a babe in the w(hh1s 

The refinement in the 1950s in Germany of ih,^ 
relatively light, 2-stroke internal combustion en- 
gine which produces more horsepower per ptumd 
of engine weight than the - traditional J ^tA^kc 
engine made the mass production of snowmobiles 
practical. Heretofore, snowmobiles had .been 
large, expensive, and custom made for special 
uses. J» Armand Bombardier of Quebec seized 
the opportunity and built the first commercial 
snowmobile. In 1959, Bombardier, Ltd., sold 259 
vehicles. Other manufacturers soon joined the 
field and business boomed. In the 1968-69 sea- 



son, some 265,000 were sold throughout North>^ 
America; the 1970-71 season saw sales of 572,- 
000. The snowmobile explosioji had ignited^ 
Today, there are an estimated 2.2 million snow- 
mobiles in operation in the Unired States and 
about 1 million in Canada. 

These machines spread swiftly throughout the 
snowbelt, especially in the smaller cities and 
towns. An elaborate advertising effort to stimu- 
late demand was not necessary — apparently a 
built-in dem^ind already existed. The snowmobile 
soon became the social outlet during the long 
winter, the business venture in such places as St.^ 
Johnsbury, Vermont; Boonville, New York; Ea- 
gle River, Wisconsin; Fergus Falls, Minnesota; 
Ironwood, Michigan; and West Yellowstone, 
Montana, "These are the towns that froze up and 
shut up back in 'the t)ld days." In fact, the 
snowmobile's popularity advanced so rapidly that 
the carcasses of wornout and abandoned snow- 
mobiles became a more common summertime 
sight in the Rural northland than junked cars. 

The p|)en0mcnal growtTi in motorcycles and 
snowmobiles peaked in about 1973. Since then, 
new registrations have either declined from the 
previous year or increased more gradually than 
be(ore 1973. The absolute liumber of motorcycles 
and snowmobiles in operation coriunues to rise, 
however. , ^ ^ 

Figures on other types of off-road vehicles are 
less certain. There are probably about 250,000 
dune buggies in operation, in the United Stales. 
The number of four-wheel drive vehicles (4x4s) 
is not known, but there certainly must be more 
than 3 million. Of this number, perhaps half are 
used regularly for off-road driving. Other off- 
road vehicles include half-iracks and air boats 
(for swamp travel), all terrain vehicles, and 
minibikes (not included in the motorcycle fig- 
ures). All together, there are probably 10 million 
off-road vehicles and snowmobiles in the United 
States today. Of course, conventional vehicles 
such as automobiles and 2-wheel drive pickup 
trucks are driven off-road at limes as well The 
focus here is on those vehicles whose primary 
purpose is off-road travel. 

Four-wheel drive vehicles are the hottest items 
on the ORV market today. In the last 4 years, 
the sales of Ameri'can-made 4x4s have increased 
96 percent, with 776,808 sold in 1977. Mass 
media advertising of 4x4s has expanded, too, and 
it has followed the path blazed by the motorcycle 
industry. The vehicle's ability to scale hiils, cross 
streams, and. traverse rough open' land is trum- 



petcd. In a current television ad for an Interna- 
tional Harvester Scout, for instance, we sec this 
big niachint,^ perform remarkable feats. It makes 
90 degree ^iturns at full speed on loose dirt — 
throwing up a cloud of dust in Its wake. It wades 
through axle-deep water. It ascends steep, boul* 
der-strewn slopes. It even jump$ thti crests of 
hills, with; all four wheels actually leaving the 
ground. A current Dodge truck commercial 
shows Its vehicle in a somewhat less acrobatic 
light thai> the Scout but capable of just as much 
environmental havoc-~churning^ up soils on wet 
hillsides, plowing through wild streams, etc. In 
another TV ad, a 4-wheel drive Subaru chases 
mountaip sheep across a ro ky landscape. ' 

From the standpoint of public land manage* 
ment, the initially important characteristic of the 
motorcycle, 4x4, and snowmobile boom was that 
it struck without warning. Recreational planners 
tind econotnists who specialize in the use of 
natural resources for recreation did not anticipate- 
ihe pl^ehomenon; nor did they fully grasp its far- 
ranging significance once it was underway. For. 
example, in Resources for the* Future's Land 
and ^ater for Recreation, published in 1963 and 
considered the magnum opus on the subject, 
there is no mention of these vehicles nor recog- 
niticjn of the very difficult land ase conflicts 
which their use entails. Motorized recreation is 
not included in the Bureau of Outdoor Recrea- . 
tioq s (Department of the Interior) Selected Out- 
door Recreation Statistics^ 197 1-, not even in the 
section on projected recreation activities through 
'the year 2000. The Department of the Interior's 
Outdoor Recreation, the first nationwide outdoor 
recreation plan. release,d in 1973 with consid- 
ct-able fanfare, barely mentions motorized 
recreation. ^ 

In other words, the public land^^anagQrs were 
ill prepared for the onslaught. Thi^ was particu- 
larly unfortunate because over half of all the off- 
road motorcycle^ 4x4; and dune buggy driving in 
the nation takes place on federal land. Indeed, 
over half occurs on land mnn;»ged by one federal 
agency— the Bureau of Land Management 
(BLM). 

According to a recent survey commissioned by 
the Heritage Conservation and Recreation Serv- 
ice, some '43.6 million Americans- engaged in 
some form of ORV activity in 1977, including 
snowmobiling. Although this statistic^ along with 
the others previously cited, is certainly^ impress 
sive. it is important to keep it in perspective. 
Motorized rccreationists represent 25 percent of 
the population. Motorized recreation now sur- 



passes some more traditional outdoor activities 
such as sailing— 19.1 million or 11 percent of the 
population — and yet hiking with a backpack is 
move popular than motorized recreation— 48.1 
million or 28 percent. Walking or jogging at- 
tracted 116.1 million, or 68 percent of the Amer- 
ican public. Or to look at a specific activity: some 
13.8 million Americans (8 percent) went snow- 
mobiling, more than went downhill skiing, for 
example— 11.9 milliori or? percent— but a tradi- 
tional wintertime activity, sledding, attracted 35.5 
-million people (only persons over 12 years gid 
were counted in the survey), or 20 percent of the 
population. Moreover, snowmobiling is no longer 
the fastest growing wintertime recreational activ- 
ity; cross-country skiing is, and some recreational 
planners expect that it might surpass snowmobil- 
ing in popularity within the next decade, al* 
though it still accounts^ for less than 1 percent of 
the population. 

In sum, moKirized recreation continue^ to 
grow but within a social context. that features the 
growth of many other recreational activities, new 
and old. Americans appear to be spctlding an 
.increasing proportion of their leisure time out- 
doors. They are riding off-road motorcycles, 
4x4s,. and snowmobiles mcfre than ever, but they 
are hiking mOre than ever as well. Motorized 
recreation is riding the crest of an even larger 
wave — recreation. ' • 



ORV BENEFITS . 

> 

Dirt biking is the last haven for those contemporary young;^ 
men and women who feel that golf and bowling and television 
baseball are poor excuses for exercise, (^boring and feeble 
kind of fun. 

Lee Gutkind, writer 
and motorcyclist. 1973 

For many ORV users, the ORV experience presently provides 
the onty method by which they can escape Ihe tedium of 
modern urban living. Frequent escape Lorn urban existence is 
a necessuy that rnany people find essential to maintaining 
a reasonable standard of mental health? 

R.D. Morgcnthaler. 

President. Trail Division. 

Northwest Motorcycle , 

Association. 1976 

Motorized recreation gives pleasure to millions 
of Americans. That is its greatest benefit. There 
are also certain economic benefits derived from 
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ORV and snowmobile recreation. For the most 
-part, these benefits accrue to the people and 
firms who make the equipment and those who 
sell them. In addition, communities in aneas 
which attract riders enjoy a certain influx of 
dollars. For exanitf^e. gas stations, restaurants* 
and motels in cominunities such as Gorman, 
California, or Webb. New York, benefit from 
money spent by people who visit those areas for 
motorized recreation. The overall economic ben- 
efits of this recreation have never been deter- 
mined. In considering the national economic 
benefits of motorized recreation, we have 'to 
remember that large numbers of ORVs are 
Mmported"and therefore represent a negative 
factor in the nation's balance of payments. A few 
efforts have beQn made tp assess the regional 
. economic benefits of motorized recreation. 

One study of ORV and snowmobile economic 
impacts in the Upper Great* Uikes region (Min- 
nesota. Wisconsin, and Michigan) concluded that 
*'the current state of knowledge is still too 
fragmented and contradictory to make economic 
analysis at the regional fevel possible.** The 
authors did observe, however, that within the 
upper tier of counties in the region, a prime 
snowmobiling area. *'(pleople are spending 
hundreds of millions of dollars in the enjoyment ^ 
of this new form of recreation* The increase 1n^ 
the onfall level of business activity is modest, 
but significant, especially in a region which is 
concerned about a lack of employment opportu- 
nities and slow economic growth. . * Snowmo-, 
biling is particularly interesting. . . . This activity 
utilizes many facilities, including everything from 
eating establishments to recreation land, which 
would otherwise be only infrequently used . . . 
and occurs at a time when seasonal unemploy- 
ment is likely to be highest." 

What is It that people enjoy about motorized 
recreation? When asked this question in polls. 
ORV enthusiasts most often answer: family to- 
getherncss", escape from civilization, and coinrad- 
ery with their fellow ORVers. Surveys in the 
field have demonstrated that the majority of 
ORV lecreationists are with members of their 
family* ORV enthusiasts also say that the 
'^sights, sounds, and smells of nature** are impor- 
tant to them. .For example, in one California 
survey, off-road motorcyclists consistently ex- 
pressed an appreciation for the beauties of ha^ 
turc. ORVers. however, do not value solitude 
and quiet as highly as non-ORV recreationists. 
especially hikers. The nature of the ORV 
experience seems to be less contemplative, less 



aesthetic id more gregarious* more visceral, 
ahhough )RVers appear to share with hikers 
and other .lonmotorized recreationists a desire to 
get away from confiryng job? and urban life and 
into wilderness and open spaces. 

According to a theory at \tdst as old as 
Immanuel Kant, a purely aesthetic experience is 
possible only in the presence of something which 
provokes no reaction other than contemplation. 
By this measure. ORV riding is not primarily an 
aesthetic experience — its pleasures lie ehewhere. 

Perhaps, though, this is too narrow a perspec- 
tive. A trail bike rider in a forest, for example, 
may stop to enjoy the sight of a mountain 
waterfall before barreling up a 20 degree incline 
for the sheer muscle-throbbing sensation of it. To 
him, it is the combination of. the two different 
experiences which make u^il riding pleasurable* 
AnQther off-road motorcyclist may be content to 
roar about in an abgindoned quarry doing **wheel- 
iesv" figure eights*, and so on. completely obli- 
vious to his natural surroundings. A four-wheel 
drive owner may take his vehicle off-road solely 
as a means of transport into the backcountry for 
hunting or fishing. For him. the trip itself in the 
4x4 may be simply a matter of getting froni here 
to tj}pr#-^nd back- as quickly and conveniently as 
■^•pli'ssible. The rewards and motivations of ORV 
riding or snowmobiling »are sufficiently varied 
that one should be wary of the generalization of 
social scientists who seek to pigeonhole, the 
experience. 

• It is true, however, that popular authors who 
have sought to evoke the joys of ORV and 
snowmobile riding have emphasized the physical 
sensations of the" expc^rience, Sally Wimer. for 
example, wrote: 

Use your body to maneuver your machine up the side of a 
mountafn or around. a sweeping turn. It's the skiii of the 
driver makes thp snowmobile perform, makes it glide 
and drift and speed. 

It's maneuvering the snowmobile that makes vou feci young, 
that'givcs you a new ;nvolvemcnt outside of yourself and your 
work. 

Author Lee Gutkind provides this account of 
an off-road motorcycle romp near Red Lodge. 
Montana:* 

Suddenly, he was flying and his shoulders were so light he 
could hardly feel them. The Ind'an |a brand of motorc)^;^) 
bellowed as it bounced over the sage, and folded down the 
yellow grass ^on either side of thfe wheels. ^ 

• Reprinted by permission. Copyright © Follctt Publishing 
Company. 
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... He felt the bread) of the wind. He felt the hard rubber 
handle |rips saatch his palms. ... He jetted -off across the 
prairie for a wfiile. breathing in the red dust that the wind 
and his wheels were kicking up* and then coughing it out 
again. He trampled the "sagebrush at first and then started 
playing loop games around each clump. . . . 
Befoke he knew it, he had run into some '^whoop-de'do" 
jumps-— a sciries of brief hills, about 25 feet apart. He f r&nked 
on, 'climbed the hill, and disconnected from the ground, 
landing about four or five feet down on the ^ther side of the " 
next hill. He stood up on his pcg^ and wedged his hands 
tightly against the handlebars, so that his arms shot straight 
out from.the handgrips, anil cranked it on some more. Each 
time he hit the'top of a hill, his whccKleft the ground and his 
stomach ricocheted into his throat. . . . (Hie sa^ himself 
streaking through the sky. floating silently through that part 
of the universe where there was no gravity nor civilization to 
build gates and Call buildings or ^ncrete roads. 
The hills ran oi:t and he was over thcCprairie again, grounding 
dow^ the sagebrush with the wheels of his machine. ^ 

When ORVcrs are asked what kind of terrain 
they prefer, they invariably sayhilly and rplling 
terrain. More than anything else, they like land 
that will challenge them and their machiiies.' land 
that is varied and allows the^^greatest, frecdom^of 
movement. 

In considering the benefits of ORVs or Of the 
nonmotorized forms of recreation with which 
ORVs sometimes clash » this report takes the 
view of the National Academy of Sciences 1968 
Conference on Recreation: **[T)he traditional 
view that human activities in tho pursuit of 
recreation are a -form of indulgence having mar- 
ginal status among the concerns of society is no 
longer tenable." In other words, recreation is a 
basic human need. 

The verb "recreate" comes from the Latin 
recreare, which hieans create anew, restore, re- 
fresh. In more primitive societies, fulfillment of 
this need is woven into the very fabric of every- 
day life so that it becomes an unconscious part of 
almost every human activity— food gathering,^ 
hcahngv worship, decisionmaking, etc. The more 
advanced a society becomes, as sociologist 
Jacques Ellul has. observed, the more each hu- 
man activity becomes rationalized, that is, it is 
made a separate entity and consciously structured 
to achieve a primary*purpose. In such a society, 
therefore, specific times have to be set aside to 
recreate so that this human need doc^ not inter- 
fere with the fulfillment of other'social functions, 
especially economic ones. 

The Industrial Revolution grpatly accelerated 
this process of spt;cialization. la so doing, it 
created an^even greater need lo recreate. As 
Karl Marxvivarned. **Constant labor of one uni- 



form kind destroys the intensity and floW of a. 
man's animal spirits.",- Even the drudgery of 
farm wor1c afforded a person some variety and 
therefore some refreshment. Factory and office 
work offered .almost none. .But the Industrial 
Revolution actually reduced the tfme available 
for recreation. With increasing {Jrosikfity a^ 
iabdr militancy, however, this.situation hjsgah no 
change, at. least within tbe Umied States'. More 
time was allotted to refresh ^uman ^strengths 
and spirits after toil." The problem then became 
how to fill that time. 

ENVIRONMENTAL 

COSTS • : , . 

The widespread use of -off- road recreational vehicles (ORVs) 
is causing significant impacts on tl)c<nation*sJand an() watec 
and its natiye plants and animals. 

^ , The Cfeological Sodety 
of America, 1977 

ORVs have damaged evgry kind of ecosystem 
found in the United States:* sand dunes cov^ered 
w^th American beach grass on Cape Cod; pine 
and Cyprus woodlands in Florida; ha'rd^ood fdr- 
ests in Indiana; prairie grasslands^ in Montana; 
chaparra] and sagebrush hills in Arizona; ^alpine 
meadows in*Colorado; conifer forests in Wash- 
ington; arctic tundra' in Alaska. In some cases, 
the wounds will heal naturally; in others they will 
not,. at least for millennia. * 

"Remnant wild and siemiwil^^ areas near^rbaa 
environments in the West bave^ been particularly 
hard hit by ORVs. One scientist reports: "The 
desert countrywide in the immediate vicinity of* 
the Las Vegas and Phoenix airports is marked 
with ORV tracks that look like a tang\fd skein of 
yarn. From the air/hillsidcs, vacant lots, stream- 
border growth, and other patches of nature arc 
becoming scarred with ORV trails. Nearly every 
town now in the West seems to have its mojtor- 
cycle shop and scarred hills and valleys." 

Federal lands have borne a disproportionate 
share of the damage. State lands are far less 
extensive; in addition, some states have either 
prohibited ORV use on their lands (Indiana) or 
have restricted their us^ to designated trails 
(Massachusetts). And the federal government has 
been more willing lo open the lands which it 
manages for the American, publifc to ORVs than 



have private landowners. For example, in Texas 
public land is relatively rare, so tens of thousands 
of Texan$ tp&vel 2 'or 3 hours to New Mexico, 
where put)uc land is abundant, in order to drive 
their ORVs, In southern California/ private 
landowners in San Bernardino and Riverside 
Counties successfully lobbied for ordinances- re- 
quiring ORVers to get their permission before 
riding on their land. -No such requirement exists 
on the BLM-managed land in these counties. 
Similar ordinances have been passed in counties 
in the snowbcit. The Nationpl Forests in the 
region, however, arc open to snowmobiles unless 
otherwise designated, which means in most cases 
that they arc open. 

Off-road motorcyclist Thierry Sagnier notes 
that "virtually every county, every area, and 
. every town that sells motorcycles ha^ at least one 
if not more secret places' where bikers and 
others trash tficir machines in relatively wild 
abandon, heedless of any threat save that of an 
occasional police raid when the noise gets too 
loud for the goo'd citi^^ens." If the area is in the 
West, then the place is probably not very secret, 
and niore likely than not it is publicly owned 
land. In the East, it is probably private and the 
bikers are probably trespassing. 

The DestLuction of the 
Cahfornia /Desert 

Once an inhospitable vs.astclaniJ to carlv explorers and set- 
tlers, the California Desert now is a rccrcadon mocca^ for 
millions of Americans llie parudox is not vet futty under- 
stood, even by Federal agencies attemptinj; lo manage those 
arivj hinds jjj^i w the use cjf off-road vehicles that 
generates most of the cnn>vmcni. most of the aceideniv. most 
of the ecDnomic spm-off 

Jcrrs Harrell, 'Ocseri 
Lands Serse \!an\ Needs.' 
^ Our S'auonal Reuum c^ 
Jhf ( fumn Ahead V S 
Department o\ the Interior, 
1974 

Dove Springs Can von i% not an exception. 
ORVs are tearing up other places in the Califor- 
nia Desert. Jawbone Canyon. Johnson Valley, 
Stoddard Valley, Horse Canyon. Sage Canyon. 
Rainbow Basin, the Spangler Hills. Rand Moun- 
tains, the Ricardo fossil beds, the Salion Sea 
marshes are some of the places scarred by 
motorcycles, dune buggies, and four-wheel drive 
vehicles. 



The California Desert was the first area in the 
United States to feel the full brunt of the ORV 
explosion. For this reason', and because the 
federal government has presided over the deg- 
radation of perhaps one hiillion acres ot ihc 
desert's land, the fate of the California Desert 
wifl be examined in s.ome detail here. 

Twenty-four million acres of land— mountains, 
basins, dry lake beds, hills— il million of which 
are Natural Resource Land owned by the public 
and managed by the BLM. That is the California 
Desert, The term California Desert is admin- 
istrative rather than geographical. Congress has 
designated this area the California Desert Con- 
servation Area, ' In reality, the desert stretches 
east beyond the California state lint; and the 
Colorado River into Nevada and Arizona and 
south beyond the Mexican border into Baja. 

The California D^ert represents one of the 
largest, relatively unbroken sections of wild land 
1 the United States outside Alaska. It is also 
at the back door of one of the nation's largest 
urban sprawls — the Los Angeles-San Diego meg- 
alopdiis, population about 11 million. On any 
weekend when the weather is not too hot. 
literally tens of thousands of ORV enthushi^ts 
fan out from Los Angeles-San Diego and envi- * 
rons to play on their machines. Some of the 
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desert*s choicest spots are within an hour or two 
drive. 

The California Desert possesses a remarkably 
rich and varied animal and plant life. As the 
description of Dove Springs Canyon suggests, it 
is not the dead wasteland so often associated 
with thtf^word **desert.'' 

Actually, the California Desert Conservation 
Area is two major desert types, the lower third 
is a Sonoran or low desert and is referred to as 
the Colorado Desert, the upper two-thirds ft the 
Mojave or high desert. The Colorado Desert 
generally stays warmer in the winter due 'to its 
lower elevation and southerly location. It fea« 
turcs such vegetation as the fan palm, smoke- 
tree, palo verde. Ocotillo, teddybear cholla 
cactus. (The vegetation found in Dove Springs 
Canyon is typical of the Mojave.) 

When scientists grew concerned about ORV 
damage to the California Desert in the early 
1970s, they began, to document the effects of 
ORVs on the desert environment. These efforts 
are ho"w bearing fruit. Although more research 
remains to be done, an impressive body of facts 
is accumulating. 

The question that scientists are asked mo3t 
often in*the field by ORV enthusiasts is: **ORV 
damage? So what? This land isn't good for 
anything else anyway." 

And that is where the ORVers are wrong,, say 
the scientists. The desert is goo(i for something, 
many things, as a matter of fact. 

To begin with, the desert contains an invalua- 
ble storehouse of genetic information which 
humankind can ill afford to lose. The different 
plams and animals found in the desert are th^ 
result of a millenia-long struggle for sup^ival 
under very harsh circumstances. In addition, 
these species have undergone genejic^ modifica- 
iioii in isolated ecological systerns within the 
desert — in springs, stream temnants, oases, 
playas, and sand deposits. Dr. Robert Stebbins 
likens the desert's isolated ecological systems to 
a series of archipelogos, each possessing its own 
distinctive characteristics and biota. 

**Perh'aps some of the desert grasses harbor 
genes potentially useful in breeding disease-re- 
sistance or other desirable traits^ perhaps the 
ability to grow in salty soils, into our cereals,*' 
says Stettbins. **The Indians gathered the seeds 
of the desert rice grass. What may be the 
potential of the many plants and animals that 
have not been studied?" 

Just 5 years ago a new species of lungless 



salamander was discovered in the California 
Desert — only the second desert salamander ever 
found. Preliminary study suggests ihat this dis- 
covery will clarify the..origin and evolution of the 
largest group of living salamanders. Study also 
indicates that^thc species or its ancestor may* 
have been living in this area in the Miocene age, 
70 million years ago, before the major upihrust 
of the Sierra Nevada and the formation of the 
desert. 

t Stebbins, a zoologist, a curator at the Univer- 
sity of California at Berkeley's Museum of 
Vertebrate Zoology, and author of the re- 
knowned Field Guide to Western Reptiles and 
Amphibians, states that the desert and its adjoin- 
ing arid lands **rival the famous Galapagos 
Islands in their potential for shedding light on^ 
evolutionary processes.^ 

The California Desert is afso a place of 
extraordinary beauty. The aesthetic values of 
many different locations in the desert have 
inspired visitors for years. Consider, for jexam- 
ple, Stebbins' description of the Impejial Sand 
Hills after runoff water from stprms in the 
nearby Chocolate Mountains ha^-'formed ponds 
hundreds of feet across and several feet deep:' 

The water brings forth a surgC/Oflifc. . . The ponding area 
IS a biologist's paradise, Jh^ stark, buff-colored dunes- and 
stands of yelloW'green/fJ^Ioverde are refle^ed in the glassy 
waters. There are giSnt creosote bushes reaching heights of 
12 feet. The waters soon teem with fairy shrimps and 
spadefoot Udpoles. At this time, birds from the Salton Sea 
to the jtKJrthwest drop in and one may witness the charming 
sigbf of long-billed curlews and other water birds moving 
^bout among the dunes as ihey work the edges of th^ ponds. 
I have travelled many parts' of the world, but have ToOn'd no 
place more fascinating. ^ 

Ecologiyt Raymond Dasmann,has pointed out 
that the desert's very starkness gives it th6 sharp 
outlines and vivid colors not to be found where 
the influence of running water has smoothed the 
landscape, and the humidity of the air has modi- 
fied the clear tones. 

In prehistoric ^imcs; the California Desert was 
a lush savannah with^broad lakes, and today it 
contains a weahh of fossils. Paleontologists have 
unearthed prehistoric camels, sabre-toothed' 
cats, three-toed horses, and other species from 
the desert's fossil beds. Indeed, fossil mammal 
discoveries from the desert have played an 
important part in establishing a correlation be- 
tween North American and European fauna of 
the Pleistocene age, 65 thousand years ago. 

Tne desert is also rich in archaeological re- 
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sources. /UtiTacts of human occupancy can be 
traced b'^tk flbout I2,00() years. There are hints 
that nian may have been present 50,000 to 
80^000 years ago. The desert contains ihp largest 
concentration of prehlstorif art anywhere in the 
worfd. including petroglyphs (carvjngs on rock), 
pottery, and intaglios, the rarest form of prehis- 
toric art. People living in the desert thousands 
of years ago created vast designs (intaglios) by 
scraping aside a layer of dark pebbles at tHe 
surface and exposing lighter material beneath. 
Some of these mtagljos are geometric designs or 
mazes — up to 2 miles in diameter; others are 
human and animal figufes. the longest of which 
i>i 489 feet Almost all the desert's known 
intaglio sites have been crosscut by ORV 
tracks. * 

ORV riders have caused serious damage to 
the i)ther cultural resources of the desert as well. 
Vand.ilism of other archaeological sites has ac- 
celerated with the onslaught of. ORVs because 
of the increased access to remote areas these 
machines provide. Petroglyphs are being ear- 
ned off as souvenirs 

ORVs are also obliterating the surface evi- 
dence which both paleontologists and archaeol- 
ogists rely upon in searching for 'new sites A 
small bone fragment wedged between two rocks 
or a tiny shell lodged in a sedimentary rock face 
may be the clue which leads to further discover- 
ies. Indeed, if CRys had gotten to Olduvai 
Gorge in Tanzania before Dr. L.-S-B. Leakey, 
we might very well know a good deal less than 
we do today about prehistoric man. 

ORV damage to the desert's natural re- 
sources, m a relatively brief* time — less than 20 
years — has been great. Geologist Dr. Howard 
Wilshire of the Geological Survey estimates that 
ORVers have scarred perhaps I million acre's of 
public land in the California Desert. By compar- 
ison. It took strip miners a century and a half to 
**orphan" 2 million acres of land across the 
entire country. 

Desert soils have proven exceptionally vulner- 
able to ORV attack. The soil breaks down very 
rapidly under ORV tires on desert slopes. They 
do not have to be very steep either. Wilshire 
reports that even flat surf^es denuded by ORVs 
arc vulnerable ^o accelei*ated erosion because 
wind erosion is independent of slope. Many 
desert soils are fairly loose to be^in with, and as 
soon as ORVs strip away the vegetative cover, 
they become very susceptible to wind, water, 
and mechanical erosion. In some spots, such as 
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Infa^fios, Bh/Hie, California 

Jawbone Canyon, ORVs have completely re- 
moved the thin soil mantle and now they are 
actually quarrying the more pliable forms of 
bedrock. 

In some flat areas of the desert, a thin layer 
of rocks of varying sizes called "desert pave- 
ment" protects the soft, fine-grained material^ 
underneath from wind erosion. But the desert 
pavement cannot withstand more than one or 
two passes by an ORV. ORVs also demolish 
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the crust which forms over many other nondis- 
turbcd parts of the desert, exposing the fine soil 
particles underneath. This desert crust is created 
after rains or flooding when the surface soil 
^particles bind chemically together. Where or- 
ganic material is sufficiently great in the surface 
layers, fungal filaments furthei bind the ^soil. 
particles. Other biological components of 'the 
crust may include algae and lichens. 

Desert winds attack these exposed soils. Sonie 
dust pollution in the air is, or course, natural, 
especially during periods of high wind. However, 
man's disruptioa of the desert surface greatly 
increases the dustMn the air. For example/«a 1- 
day motorcycle* race across BLM land in 1974 
produced more .than 600 tons of airborne dust. 

Analysis of a satejlitc^ photograph of the west- 
ern Mojave shows that' ORV-denuded land is 
now one of the sources for dust storms in the 
region. The photograph, taken on January 1, 
1973, a day which featured a strong Santa Ana 
wind, showed six dust plumes in the western 
Mojave. Investigating these plumes to locate 
their sources on the ground, researchers found 
that in each case the dust originated from "man's 
destabilization of the natural surface." Each 
plume was traced to a specific dust source: 
roadbuilding in one area, stream channelization 
in another, and so on. One of the dust plumes 
came from a 10-kilomet^r-long area along the 
south edge of El Mirage Drv Lake to the south 
tip of the Shadow Mountains— an area "sevQrely 
destabilized by off-road vehicle activity," that iS. 
the pliints which anchored the fine grained 
surface'marerial had been destroyed byt)RVs. 

Dust pollution poses a number of problems. It 
damages crops and property. It reduces visibility 
and therefore the aesthetic .value of t e desprt. 
It OS considered a health hazard because it 
aggravates ^rtain respiratory ailments such as 
allergic bronchitis and asthmaT In cases where 
ORVs expose soil and rock with a high asbestos 
content to wind erosion, which has happened in 
at least (ine^semiarid area in the San Fr^ancisco 
area, then uust pollution could potentially be 
carcinogenic, Another possible health hazard 
associated with dust pollution in the California 
Desert is valley fever or coccidioidbmycosis. 
This sometimes fatal lung disease is caused by a 
dust-borne fungus which is endemic to much of 
the desert: ^ > 

Desert land heals slowly^ Some of the tracks 
made by General Patton's tanks and jeeps in the 
eastern Mojave during training maneuvers more 
than 35 years ago are still clearly visible. Even 
the paths cut by the wagons ot oionecrs more 
than a hundred years ago can stilrbe seen today 
in the north Mojave. 

So long as ORV use continues in a particular 
area, the native vegetation does not recover. 



Once ORVers abandon an area, as they eventu-^^ 
ally do, the plant life slowly returns //there is at 
least some soil mantle le(t in which to sustain 
life. However, it is not the native vegetation, for' 
the most part, which comes back. It is the 
noxious weeds such as Russian thistle or tum* 
bleweed. A specific area may have once con- 
tained a number of different grass and shrub 
species, but one or two invaders (weeds) domi- 
nate the recovery, and once established, the 
invader species push out the remaining native 
species which survived the ORVs. Thus, a com- 
plex plant community gives way to a highly 
simplified one. 

F.R. Fosberg, curator of botany, U.S. Na- 
tional Museum of Natural History, and a recog- 
nized authority on alien plant species, has 
warned the BLM that **unless you are in favor 
of changing the character of the vegetation, and 
hence of the whole landscape of the desert areas 
under BLM jurisdiction . . . you must limit 
vehicular traffic to established roads and open 
the desprt areas only to hiking and other less 
ecologically destructive forms of recreation." 

The damage done by ORVs to desert vegeta- 
tion is well documented by R. Bruce Bury* 
Roger Luckenbach, and Stephen D. Busack in 
work sponsored by the Fish and Wifdlife Serv- 
ice. Examining 16 sites in the desert. Bury et 
al. discovered that **moderate" ORV use. reduced 
the shrub biomass by about 50 percent; in heavy 
use areas shrub biomass declined 70 percent. In 
those areas where ORV users congregate, parking 
their trucks, cars, and campers— the so-called '*pit 
• areas'' — shrub biomass was reduced by about ^5 
percent from comparable undisturbed areas. 

The most common shrub in both the Mojave 
and the Colorado deserts is the creosote bush; 
therefore it is the ORVsr number one victim. 
These shrubs are surprisingly long lived and 
durable, but once damaged by ORVs take years 
to recover. Bury et al. note that ''the creosote 
shrub community is an ancient, diverse assem- 
blage of plants and animals. The sjjrubs' them-^ 
selves may require decades to mature, and even^ 
paftial damage to plapts, particularly the 
root systems, may suu^wCt them to stress in dry 
^ years or drought.*' 

Photographs of desert vegetation taken from 
the seme sites near the Arizona border in 1894 
and 1965 reinforce this view. They feveal little 
change in the stature and arrangement of some 
of the perennials, especially the creosotes. Some 
of the same plants appear to have persisted for 
more than 70 years. A creosote bush appearing 
in one of the 1965 photographs must have been 
at least 80 years old because it was already of 
mature stature in 1894. 

In fact, recent studies suggest that 80 Jycars 
may be extreme youth in the lifespan of some 
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creosote shrubjj. Radiocarbon dating showed 
that decayed wood at the center of some creo- 
sote bush rings was approximately 580 to 700 
years old. As the center of the shrub dies, new 
growjh develops around the periphery forming a 
kind of ring. Botanists speculate that some of 
these rings date back to the time when the 
creosote bush first established itself in the des- 
ert This means that in places such as Johnson 
Valley some of the creosote shrub rings demol- 
ishe^l by ORVs may have been there since the 
end of Jthe last ice age — some 10,000 years 
ago. 

Not too surprisingly. Bury et al. discovered 
that extensive reduction in the wildlife accom- 
panied the destruction of plant life wrought by 
ORVs. They found that "moderate" ORV use 
sharply reduced the biomass of an area's terres- 
trial vertebrate^; — by almost '60 percent." Heavy 
ORV-use areas suffered a 75 percent decline in 
vertebrate biomass. a 45 percent decline in the 
number of such animals, and about a ip percent 
drop in the species present. 

Bury et al. point out that certain desert 
animals have a "low recruitment rate or a long 
maturation rate." The desert tortoise, for exam- 
ple, may require 15 to 20 years to reach sexual 
maturity in the field. The leopard lizard has a 
lifespan of at least 7 to 8 years and the western 
whiptail lizard of at least 7 years; females of 
both species usually do not reproduce until 1.5 
to 2 years of age. "Death or removal of these 
long-lived animals will resuh in a loss of not only' 
.these individuals but also their reproductive 
potential for a relatively long time. Recovery of 
desert communities would be slow, even where 
there are no* further ORV activities.'* 

Preliminary studies indicate that bird life fares 
just as badly in ORV-use areas. In Anderson 
Valley, an undisturbed area had twice the bird 
biomass and number of species and 1.5 times the 
number of birds as a similar area of **moderate*\ 
ORV use. 

Bury el al. conclude that desert vegetation 
and wildlife are **depauperate, if not obliter- 
ated/', in areas of intensive ORV use. 

Scientists such as Stebbins and Dr. Nathiin 
Cohen, a biologist at the University of Cajifornia 
at Berkeley, are particularly concerned about 
the propensity of ORVers to drive their ma- 
chines down or across desert washes. Wash 
banks provide homes for burrowing animals and 
wash brush and trees provide food and cover for 
all manner of creatures.'" Many of the bird 
species which inhabit the desert nest in wash 
areas.* In the Colorado desert, for example, 
smoketree washes represent a unique habitat, 
supporting high concentrations of birds and 
other vertebrate species, often 10 to 50 times 



higher than in surrounding areas-of desert. Many 
bird species are concentrated in these washes:/ 
verdins, black-tailed gnatcatchers, and Costa's 
hummingbird, for <?xample*. 

^'Contrary to popular opinion;'' Stebbins and 
Cohen report, "washes are fragile natur,al envi- 
ronments containing many plants and animals, 
some of which are particularly attracted to wish 
habitats.'* hi their survey of ORV use of washes 
along state or fj^deral highways in the desert, 
they found the .^'growing incidence of ORV 
damage truly alarming.'' 

Assessing overall ORV damage to the desert 
environmen1>xStebbins and Cohen conclude that 
"ORVs are steadily destroying (essentially for 
the foreseeable future) some of the most attrac- 
tive and fragile natural areas [in the desert]." 
They point out that natural areas severely dam- 
aged, by ORys' of which thdre are now an 
abundance in^ the desert, cannot really be sj^e- 
claimed in the sense of'restoring the original 
natural ecosystem. It is not humanly possible to 
reconstruct the complex and delicate interrela- 
tionships that have developed over a vast stretch 
of evolutionary time. Hence a reclaimed area 
will probably always be something less desirable 
than that created by historic processes. 

(1) Recognize Magnitude 
of Enforcement Problem 

First and foremost, the federal government 
must recognize ^he magnitude of, the problem, 
especially as it affects enforcement of regulations. 
It is not enough to publish maps which show 
areas open to ORVs in white, areas **restricted" 
in yellow, and areas **closed" in red. The public 
land management agency must be able to enforce 
these designations. To announce ORV restric- 
tions which are unenforceable under current 
personnel and resource conditions merely g'-es 
the illusion of control. If a public land manage- 
ment agency cannot increase its personnel and 
resources either because of budget restraints 
imposed by the executive branch or because 
Congress will not appropriate the funds, then it 
mus,t adapt its regulations to fit its enforcement 
capabilities. In the opinion of many land man- 
agers, it takes a greater effort to enforce the 
open-unless-designaled-closed approach than the 
closed-unless-designatcd-open.. However, the lat- 
ter approach is no panacea. To close a large area 
to ORVs, ^specially if it has been previously 
used by them, requires a presence in the field. If 
the land manage/nent ;)gencies adapt their ORV 
regulations to their enforcement capabilities and 
are still unable to control ORV environmental 



7,3 



damage and conflict with other users, then the 
agencies should publicly acknowledge the di- 
lemma. If Congress or the executive branch 
chooses to accept the damage instead of provid- 
ing the resources for adequate enforcement, that 
'^fact should not be^obscured. The public ought to 
know what the choice is. who made it. and why. 
The U.S. Geological Survey points out*: 

The inicraciion of vehicles and soils is a physical phenomenon 
that does not distinguish lawful from unlawful or proper from 
improper use. In the San Francisco Bay area, more than 80 
ORV. sites are being iponitored. of which about 75 arc used 
in trespass. The condition of the land is no different, in the 
lawfully used areas than in the ^^reas used in trespass. The 
adverse impacts, therefore. ^will generally reflect only (he 
vehicle load and cannot be predicted to be light merely 
because the use is not sanctioned. 

Thus enforcement is indissolubly linked to 
plans rfor protection. When the Interior Depart- 
ment refuses to discuss in the EiS how its plan 
for implementing Executive Order 11644 will be 
enforced, the omission is crucial. Nor does it 
make sense for the Forest Service to designate 
599,161 acres on the four National Forests in 
North Carolina as open and 543,193 acres closed, 
and then to add that **[f]unding for the purpose 
of law enforcement, trail reconstruction, and/or 
maintenance is not expected to increase consid- 
ccrably beyond the present 'token level during the 
time frame for which this management direction 
was developed (1985)." It is no wonder that 
one district ranger (Bob Carey, Unharrie. Na- 
tional Forest) observed that the ORV plan is 
^'inadequate and offers practically no control at 
all." How can the Forest Service keep ORV 
riding, an increasingly popular sport in North i 
Carolina — ^especially four-wheel drive vehicfes — 
out of "closed*' areas and on^designated **routes" 
in open areas with only **token level'' funding? 

There is abundant evidence that the" BLM and 
Forest Service's past efforts to control ORV use, 
even though not very extensive, have run into 
severe enforcement problems. Some' examples 
have already been cited.. There are many others, 
such as the Barstow-to-Las Vegas motorcycle^ 



race. Held for many years on the Saturday after 
Thanksgiving across National Resource Land, 
this event attracted as many as 3,000 motorcy- 
clists. In 1974, before the eighth race, the BLM 
did an EIS on the event. Afthough the EIS 
provided considerable evidence of adverse envi- 
ronmental effects, including damage of historical 
or cultural resources, the BLM 'permitted the 
race to be held that ^ear. An Evaluation Report 
done afterwards by the BLM showed that the 
EIS had, if anything, underestimated the dam- 
age. Thereafter, the BLM refused to issue a 
permil for the race. This,^ however, >has not 
deterred some motorcyclists. Consider the fol- 
lowing account in Cycle World of the 1977 
**unorganized'' Barstow-to-Las Vegas motorcycle 
race across BLM land: 

Once again our semi-legendary friend, the Phantom Duck of 
(he Desert, has pulled it off. The annual unorganized trail 
ride from Barstow. California to Las Vegas. Nevada took 
place without major incident, or harassment .... 
|W|hen the Barslow-lo-Las Vegas race, formerly the best and 
most famous of ihe desert races, was shut down because the 
BLM denied the use periiiit. the Duck didnVgive up. He 
decided that every year there would be a ride across Ihe 
desert, using public land already open for riding. The ride 
jsn I organized because while there's no rule against motorcy- 
cics. there are firm rules against motorcycle events, which is 
how the race was stopped in the first place. So. Although 
there was no organization, there were volunteers to mark jhe 
trail There wcse maps. There were reminders to close gates 
where the rJe went across land owned by friendly ranchers. 
There was a Jeep riding sweep (and handy it was, too. We 
picked up one guy who'd fallen . . . .) 
About 20'() people, all ages and equipment and experience, 
rode the 130 miles. At the site of the former finish line, there 
was goo'd spirits, even finislier pins. . . . 
The Duck has h>s detractors. There weren't many serious 
racers on (he ride. Some of the racing clubs in the area 
believe that riding the old course will offend BLM. They 
Kchcdule races elsewhere on the day of the ride to keep 
people away. 

We don*t agree, . . . 

Because the ride isn't organized one cannot issue invitations 
to It. Bui in case any readdrs have (heir bikes east of Harvard 
Road on the north side of Interstate 15 jbout 8 a.m. on the 
Saturday after Thanksgiving, why. you're probably nding the 
same direction we are. so let's go riding together. . . . 



DILEMMA 7: 
''The Race Across the Sands" 



Hundreds of motorcycles are waiting at the start- 
ing line for the annual Barstow to Las VS^as race, . 
a race across 130 miles of open desert dunes. As 
the cyclists make their last minute adjustment be- 
fore the starting signal, a large group of people 
suddenly converge in front of the racers. Carrying 
banners and chanting "No more desert races!", 
"Save our animals!", "Motorcycles are death ma- 
ehines!", they stop along the race course and 
refuse to budge. 

These protesters — men, women, and children 
— have come to stop the race. They argue that the 
cycles churji the desert dunes, destroyingthe fragil 
desert plants and homes of the desert animals The 
activity of the offroad vehicles arc rapidly devas- 
tating the desert b> crushing its vegetation and 
creating ugly gully scars. They feel that rules, on 
the use of the desert have not been very strict and 
want to make their concerns heard at this impor- 
tant race. Although certain areas of the desert are 
closed to vehicle traffic, this group believes that 



not enough has been done to stop the environ- 
mental damage. The many large races of this type 
trample and uproot plants on such a vast scale that 
recovering is a near impossibility. 

Tom Stokes, a champioh racer, and his fellow 
cyclists are outraged and angered. They have 
looked forward to this race for ijionths and, more- 
over, believe that they have as much right to use 
the desert for recreation as anyone else. Where 
else can they find such wide open and unob- 
structed space? The desert is the only place an 
event of this size could be held. The racers shoyt 
and threaten but cannot move the protesters, 

Tom is determined that nothing will stop the 
race. He wants to win the grand prize of $2,000> 
The only way to disperse the protesters, he de- 
cides, is to lead the hundred of cycles into the 
crowd and chase them off the course. The loud 
roar and power of the motorcycles will surely ere- 
ate panic and send the people running. 

Should Tom take this action? Why or why not? 



DISCUSSION QUESTIONS 

• Are the protesters infringing on the rights of the motorcyclist to use the desert? Why or why not? 

• Rushing a large crowd with motorcycle,, :ould result in injuries. Should Tom consider this in his decision? 

• W ho should be held responsible.if somepiic is hurt? All the cyclists? Tom? The protesters? Why? All the cyclists and 
protesters? 

• Since this part of the desert is public land, should everyone be allowed to use it in the way they desire? Why? 

• Recreation vehicles, such as motorcycles, in great numbers can IcaJ .J irreparable damage of the deceit environ- 
ment. Should there be controls on how the desert be used? Why? ^ 

• Since ORV recreationists are the major users of the deseu, are they being unfairly dcnieci their pleasures by the 
protesters? V^hyl 

• Should plants and animals also have a right to exist? 

• Many people come to the desert to enjoy its beauty. Should their rights also be protected? 

• How should the desert be managed in order to be fair to everyone? ^ 

• Many people believe that riding free and unrestraihwd is unique pleasure in today's world of crowded cities and 
hectic work plJ^ce. Should this be an important consideration in a plan to manage the desert? 

• Many parts of the desert have been altered by housing df ^clopments, highways and farming. How might such uses 
be compared to the use by ORV? 

• Why should it be important to protect the desert? 
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Reading 13 . 

Excerpts from Congressional Record 

'Senate Testimony of Senator Alan Cranston, Calif. • January 31, 1978". 
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Mr. CRANSTON. I thank the Senator from South 
Dakota. 

Mr. President, I rise in support of S> 1976, to enlarge 
the Redwood National Park. This le';,tslation is essential 
to protect the in\e^tment the Federal Government has 
already made in the existing park. Logging in the Red- 
\^ood Creek y\atershed is causing serious erosion and 
siltation in the creek which, in turn, threatens the stabil- 
ity of the grove of the world's tallest trees within the 
park. 

Redwoods, Mr President, are not just a CaUfornia 
resource but a national heritage. Preserving them is not 
just a Call for nia problem but a national challenge. Here 
is what some newspapers across the country have said 
about the giant redwoods and this bill to expand the 
Redwood National Park: 

Detroit Ffee Press (Apr 5, 19'^'^): Since the Redwood 
National Park was established in 1968 . . . 12,000 acres 
of some of the finest retfiaining redwoods in the world 
(have been cut.) 

Kentucky Courier-Journal (Apr. 30, 1977); If 
America's natural resource^ ue/e ranked for interest 
and beauty, the California redwood would stand as tall 
as the trees themselves. 

Washington Post (May 3, 1977): There are few things 
on earth as magnificent as those giant redwoods and the 
policy of the government ought to be to preserve as 
many, not as few, of them as it can. Redwood National 
Park should be expanded. And this should be done not 
merely to proteU the watershed of the existing park . . . 
but also to protect additional trees. The question is not 
one of serving just a few thousand acres of redwoods so 
that future generations can know what they look like, 
but rather of saving a part of our national heritage. 

Batt!.^ Creek (Michigan) Enquirer & News (June 2, 
1977). . . ^^ntury ago, two million acres of redwood for 
est flourished in ranks 30 miles wide from south of San 
FrjnusLO to Oregon. Now only a small portion of that 
acreage remams. It is making a last stand against the 
intrusion of man . . . Congress should take appropriate 
action tosa\e the giant trees within the park and outside 
its borders. That way, men and women of the future can 
oiand in awe of nature *s gtants instead of wondering 
why we, in a previous generation did\ not fight to save 
them. [ 

Houston (Te.\J Post (Aug. 2, 1977): Take a building 
— a 25 story building . . . The redwood would bhade 
the top floors of the skyscraper. The building can be 
demolished and rebuilt in a few months or years. The 
redwood Cannot be regrown in the lifetime of the living. 
It takes 20 to 25 generations to grow a giant redwood. 
Some are 15 to 22 centuries old . . . Congress . . . 
should act quickly to protect a national heritage compa- ■ 
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rable to Grand Canyon, Monument Valley and Niagara 
Falls. Once gone, the redwood giants will never again 
scrape the skies of America. 

Fort Wayne (Ind.) Journal Gazette (Aug. 4, 1977): 
Jiedwood National Park is 2,300 miles from Indiana on 
California's ndrth coast, but distance and problems 
close to home shouldn *t deter Hoosiers from safeguard' 
ing the park's grand forest of giant trees, a unique part 
of nature's gift to all Ainericans. 

Mr. President, the rugged, lonely coastline stretching 
northward from San Francisco is a lahd of rolling fog, 
breakers smashing against high bluffs, and of moist, 
deep mossy forests. The most renowned of these hold 
the stately redwoods, which soai; to 2(X) or 300 feet in 
height and endure for a lifespan over many centuries. 

Few humans experiences compare to standing within 
a grove of those ancient redwoods, where the light is a 
dim cathedral luminescence broken by occasional beams 
of sunlight filtering through to the forest floor 

In 1820, when California logging began there were 
2,000,000 acres of redwoods in a strip extending from 
the Big Sur country south of San Francisco into north- 
ern California, the far North. Today, less than 270,000 
acres of virgin redwoods still stand. And all but a few 
thousand acres stand in danger of desecration by the 
eiid of this century 

The r ""dwoods National Park, which v\as established 
in 1968, will preserve for posterity 58,000 acres of the 
most handsome virgin redwood stands. But the park is 
oddly shape^ as it now stands. To reach it, one often has 
to drive past huge sawmills and tepee burners and fight 
for highway space — even on roads through the na- 
tional forest. One writer describes it as "an impov- 
erished tittle park ~ whose resources are constantly 
menaced, whose peace and quiet are reserved for the 
hard of hearing and whose unspoiled vistas are most 
impressive to those with tunnel vision." 

As a Nation, we sometimes too easily use superlatives 
without thinking .ibout what they mean. And so the idea 
of saving the world's tallest trees may not have Immedi- 
ate significance when we hear the words. 

But think about it: The tallest living thing — 
^greatest expanse of life, from deep within our Eat. a, 
stretching into the heavens. 

What better symbol is there for the eternal struggle of 
all living things live, to grow, and to improve. These 
trees are the tap roots of eternity. To lose them would be 
to lose part oi that divine spark which must inspire all 
of the work of man and nature. 

Surely in this eighth decade of the 20th century we 
can resolve the economic problems of a few hundred 
men and women without destroying these creations of 
the ages. 
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Envirohinent: The Redwood Protest 

Copyright 1977, hy NEWSWEEK, Inc. All Rights Reserved. Reprinted by pcrmissiori. April 25, 1977. 



ENVIRONMENT: 

The Redwood Protest 

A coViyoy of logging trucks rumbled 
through the streets of Eureka, near*the 
heart of California redwood country. 
Thou|ands of Eureka's own residents 
followed on foot. Businesses closed 
down so employees could march, and 
clerks and secretaries streamed out of 
downtown offices. Hard-hatted loggers 
paraded next to businessmen in three- 
piece suits. Some carried signs (SIERKA 
CLUB — KISS MY AXe), and everyone con- 
verged on the municipal auditorium to 
protest a bill they thought woqild cost 
them jobs: a major expansion of/ nearby 
Redwood National Park. Several hours 
later, the loggers climbed back /n to their 
trucks and,'along with twenty busloads 
o** supporters, drove 300 miles through 
the night foTr another protest against the 
redwoods in San Francisco. At 8;30 a.m» 
the 1 12-truck convoy crossed the Golden 
Gate Bridge. "We want lobs, we want 
jobs," the chants began, j 

Few environmental symbols have 
been as enduring as Sequoia sempervi- 
rens, the stately California coastal red- 
wood tliat grows to be the tallest living 
thing in the world. But few have been as 
controversial, either. Loggers protested 
"bitterly when 58,000 acres of land were 
set apart as Redwood National Park in 
1968. They are even inore disturbed by a 
new proposal that would expand the park 
by 74»0()0 acres. Jobs are the main issue. 
Eighty per cent of the economy around 
Eureka depends on logging. Unemploy- 
ment is already 14 per cent, and a state- 
sponsored study indicates the expansion, 
could mean the loss of 2,200 more jobs. 

NATlbNAL AFFMRS 

"There are a lot better things to do than 
preserve that area as wilderness," says 
William Walsh, senior vice president of 
' Arcat4i Redwood Co., one of three major 
logging companies in the area. "The 
emotional climate makes it seem if you 
don't do something right away, your kid 
may never see a redwood/' 

LonflHlk«:The loggers note thatcut red- 
woods regenerate from the stump* They 
argue that California has 800,000 acres of 
redwoocLs, a quarter of them already s^t 
aside in 100 state, national or local parks. 
And they remind environmentalists that 
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Redwood National Park is one of thema- 
tion's most expensive and least utilized. 
Last year tourism was only 2 per cent of 
what a 1968 study had projected it to be. 
The park has no campgrounds and no 
visitor center, and tourists must hike 16 
miles in and outto see the wood's tallest 
tree (it rises 367 feet above the forest 
floor). "The only people who go in there 
are back-packing hippies and their naked 
girlfriends," grumbled Marvin Barlow, a 
logger for Louisiana-Pacific Corp. 

But environmentalists say that logging 
on the steej^slopesjustbeyondthe park is 
causing erosion that threatens the red?, 
woods. They also complain that hikers — 
rather than trekking through the forest in 
primeval silence— -iTequently hear buzz 
saws and crashing timber on the commer- 
cial property nearby. And they are afraid 
that the lumber companies will overcut 
these redwoods. 

The solution, say the conservationists, 
is to expand the park. San Francisco Rep. 
Phillip Burton is the sponsor ofthe bill to 
add 74,000 acres, and he prompted the 
demonstration in Eureka last week by 
holding a hearing on the bill there. As a 
crowd inside the municipal auditoriuin 
hooted Burton, Eureka s own congress- 
. man, Don Clausen, denounced the pro- 
posgd expansion as "a smoke screen for a 
land grab. The state and Federal govern- 
ment already own 982,000 acres in Del 

orte and Humboldt counties, and tliat*s 
enough." & 

Fear: By tli e next day, when Burton held 
a hearing in San Francisco, he seemed 
impressed by the opposition to his bill. 
'TVe conducted a lot of hearings,** he 
said, "but seldom have I seen the fear I 
saw in Humboldt County related to the 
loss of jobs." That fear has^also been no- 
ticed by the Carter Administration, It is 
expectejd to announce soonacompromise 
expansion— 47,000 more acres, plus a 
progmm of job retraining to teach new 
forestry skills. "It will be good hard 
work," promised a Department of Interi- 
or spokesman. "We're not trying to make 
' loggers into bellboys." 

But it is far from certain that Eureka s 
■loggers would be willing to accept the 
compromise* "They made all kinds of 
promises when they took the first park," 
said Marvin Barlow* "Nothingever came 
of them." If the loggers don't like what 
they*re offered, they may just take their 
grievances-^and their logging trucks— to 
Washington to demonstrate. 
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As the morning fog lifts, John Roland begins to 
l5ce the midbranches of the great redwoods tower- 
ing overhead. These are the ancient giants of the 
tree world and provide John, a lumberjack, with 
his livelihood. As he and his fellow loggers trek 
through the forest, John finds himself looking at 
the trees, trees that he saw every day for the past 
ten years, in a very different way."Could the book 
on redwoods my son brought back from school 
and which I happened to read have that much of 
an effect on me?" he asks himself. Yet, he can't 
help from thinking about those words in the book 
as he surveys the forest, . . the magnificent 
wonders of the natural world, defying time, and 
change,. . . among the oldest and tallest of all liv- 
ing things. . 

The liimber crew and their huge tractor finally 
reach the area of trees marked for the week's 
work. As they unload the powerful chain saw, 
John suddenly straightens with a start. This is the 
same tree he had seen pictured in his son's book. It 
is the oldest tree in that 'forest tract, over 3,000 
years old! It has survived all the years, and after 
today the only remains will be a bare stump. As he 



DILEMMA 8: 
"Ciant in tbe Forest'* ' [ 

gazes at the tree and feels a surge of awe and won- 
derment, the tree appears to take on another 
meaning. Then John thinks of his son. Following 
today's work, the tree will only be a picture in a 
book. "How can my son know what this tree is 
truly like from looking at the picture?" he muses. 

He doesn't know what has come over him, but 
over the sounds of the moving men and machines 
he shouts, "We can't cut that tree!" The other 
men look at him strangely, l^ugh, and proceed 
^with the preparations for felling a neighboring' 
tree. John senses a feeling ofjk^peralion knowing 
that they will soorMransltorm a living thing to 
boards. Th^ix^nt3ea comes to him, He will take, 
matters into hi's^own hands. The loggers will not 
get to the old giant until the next day, Tonight he 
will return to put the saws out of commission. Re- 
pairs may take at least a week and allow time to 
start a campaign to save the tree. Many local 
groups are very concerned over redNvood logging 
and will surely be outraged when they learn about 
the intended fate of thi? giant tree. 

Should John return in the night to sabotage the 
equipment? Why or why not? 
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DISCUSSION QUESTIONS ' ^ 

• Whytlocs John feel so strongly about saving the tree? y ' 

• Why should a particular type of tree be considered a "natural heritage?" 

• Should trees have any rights? If so, what type of rights and how.ca'n they best be protected? 

• If the redwood forest were destroyed, what might this mean to- the world? 

• Sirce the tree is on privatel> owned lands, should the owner have the right to decide how it is to be used? Why or 
why not? 

• Should a tree be so important that John risks his job to try to save it? Why or why not? 

• Should a tree that riiquires hundreds of >ears to mature be cut down for our use? Why or why not? 

• R ^woo'ds provide a valuable source of lumber for home building, furniture, fencing, etc. Isn't that reason enough 
to harvest this resource? 

• Man> thousands of acres of redwoods were bought b> people intending to harvest the wood. Why should thcy»l)e 
prevented from doing so? 

• Should people have the right to use trees and plants in any way they wish? Why or why not? 

• What guidelines should one follow in deciding what plants/trees to use or preserve? 

• How can unique natural resources'bc protected so that they can be enjoyed by people in the future? 

• How does one decide what is a necessary or wasteful use of a resource? 

• When we use natural resources that cannot be replaced, should we consider how people living in the future might be 

affected? 
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Reading 15 

Reprinted wuh permission. Copyright 1980, Smithsunian la^tittition. from ShiTHSONlAN Magazme, October 1980, pp. 73-80. 



Are dolphins trying to say something, 
or is it all much ado about nothing? 



By Michael Par fit 
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Research 07i ceiaceayi intelligence is booming, 
but where one scientist fiyxds a *la7iguage* 
anothe, may hear only Vz rat's nest of sound' 



Like the atmosphere of the whole debate over the in- 
telligence of dolphins, the air at Flipper'/Sea School 
was filled with an enthusiastic and sometimes discord* 
ant clatnor. Laughing gulls cried, peacocks screamed, 
loudspeakers informed small groups of tourists about 
the value of green turtle shells and the feel of dolphin 
skin. Napoleon the heron screeched at larcenous peli 
cans> and dolphins lea pal and splashed to the constant 
sound of lulman cheers; 'Wll right, Gippcr!" "Beauti- 
ful, beautiful, Longnose!" "Atta girl, Rose!" 

The quietest thing going on was the research. Off 
to one side, from a plywood box in which a man 
crouched under a poncho behind oneway windows, 
came an occasional short, whistled tune. K I had not 
known what it was. I wouldn't have noticed it at all. 

But the odd noise was a message, a request made by 
a human being to a dolphin in a code that resembled 
language. Although I knew that what it was asking 
was simple-that the animal touch a ball with its fluke 
-I knew also that the procedure represented a com- 
plex probe into a frontier 9f knojvledge. Here, as at a 
few other places in Califowi^, Florida and Hawaii, 
people are examining, through language, an idea that 
has been broadly popular for years: that dolphins and 
their cetacean^ cousins, whales, may be among the 
smartest creatures on Earth, as intelligent as humans. 

I arrived at Flippefs Sea School near the end of a 
trip I made to try to find out just how smart dolphins 
arc.'By then I had learned that the argument over 
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their intelligence is both intricate and fierce, and 
se^ms to involve its participants in an intellectual and 
emotional tangle of metaphysics, science, speculation 
and hope so intense it sometimes doesn't leave much 
room for the simple beauty, of the animals themselves. 

I began, as anyone must, witH the patriarch of what 
might be called the "smart dolphin movement," John 
Cunningham Lilly, M.D. "I invite you to entertain 
some new beliefs," Lilly wrote recently. **[ihatj these 
Cetacea with huge brains are more intelligent than 
any man.or woman/' 

In the 20 years that Lilly has espoused this view, 
based on his own research, many people, inspired by 
what they have seen of these sleek animals at sea, at the 
movies, on television or at oceanaria, and by Ltlly'$ five 
books on the subject, have not just been entertained 
by this notion of surpassing intelligence, they ve4)een 
captured by it. They*ve heard recordings of the sono- 
rous tunes of the humpback whale, they've read of 
wild dolphins playing with children, they've seen testi- 
monials from men rescued from drowning by por- 
poises. Grieving at all the ways human beings have 
found to behave foully on this planet, they're ready to 
believe in the dolphin Lilly describes: an alternate 
sentient being-benign, philosophical, and gifted with 
the patience and .wisdom o£ the sea. 

Lilly lives in the hilis of Malibu, California. Stored 
there on tape are the voices of several bottlcnose dol- 
phins he worked with in the 1960s. One afternoon I 
stood and listened to one with him in a room walled 
with brown shag. Lilly was lean and almpit bony, his 
slimness accented by one of the one-piece jumpsuits 
that seem to make up his entire wardrobe. Red light 
from the ceiling edged his face. He turned on the 
stereo and the room filled with the slosh of water nxtd 
with a collection of sounds that seemed at once to be 
made by a drjim, a rooting boar, a mouse, a smoke 
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The mind of the dolphin 




Briefly out of his element, dolphin in a John Lilly 
ic^c^rcli piugiaui istariieil in a sling lot a blood test. 



alann, a thumb rubbed on a clean plate, a bullfrog, a 
number on a push-button telephone, and the slow, 
theatrical opening of a castle door, all punctuated 
regularly by sudden, fierce breaths. 

Lilly's voice was dry. "He's trying to convince us of 
something," he said, "and we don't know what it is. 
With that kind of repertory we don't think they're 
simpleminded." 

But there is no peace between scientists. A few days 
later 1 negotiated the concrete maze of the Naval 
Ocean J' /stems Center in San Diego and met Forrest 
Wood, a Navy staff biologist who, back in the 
middle 1950s, first introduced Lilly to the voices of dol- 
phins by playing him tapes. 

"I'm not sure if I-hadn't played him the tapes the 
world would be a different place now," Wood said 
with some regret. "Nobody other than Lilly, no scien- 
tist, I believe, has attempted to say how inteUigent 
these animals are with respect to humans." He elabo- 
rated. "With all our ability to communicate and ex- 
press insights, if we cannot come up with something to 
measure our own intelligence adequately, I can't see 
how we could do it with dolphins." 

Among dolphins, what is intelhgence? 

Wood's sharp attack on Lilly's point of view and on 
his credibility as a man of science framed the argu- 
ment. It also lit the warning dasher on the first sub* 
staiitial barrier I encountered to learning ^bo\\t dol- 
phin intelligence. I soon found that most scientists 
agreed with Wood that intelligence, as a word and as 
a concept, becomes pretty hizzy when applied to dol- 
phin5t That was why many scientists recoiled when I 
asked them to pl^ce the dolphin on an intelligence 
scale, between dogs and chimpanzees, say, or chimps 
and humans, althougli most of them simply replace 
the word With phrases that seem more specific: infor- 
mation storage capacity, plasticity, behavior potential, 
cognitive characteristics. These words and phrases al- 
low them to move gingerly from a semantic debate into 
something more rewarding: the dolphin's brain. 

Cetaceans have remarkably large brains in general. 
T'>e sperm whale's brain is up to six times human 
si/e, and the bottlcnose dolphin, the most studied 
cetacean, has a brain about the same size as o\irs. Raw 
size alone is not as significant as other factors, but Dr. 
Harry Jerison, a neurobiologist at the University of 
California, has developed a measure of what he calls 
stnictui^al encephalization, comparing the volume of 
the brain to the surface area-^ of the body. This, he 
thinks, indicate^ how much of the brain's processing 
capacity goes beyond the anK» tnt needed to handle 
oidinary body functions. Jerison, a^hort, wry, cheer- 
ful ni.m. places \> hales and dolphins near the human 
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iciiion .iliHij; llic sluuimal tMicc|ilMli/.iliun st«ilc." 

I lie aihitoiiiy of llhit mabs of ntlirouh is jn^i im- 
[xjium as ihM/cs liuwcNci. .nul licic »Jg«Hn tangible 
s|jciiluN like vuliiiiit gi\c \\a\ lu micr|iitlaliun. In 
Iittniatt belll^^ thai pail ol the biain kiiouu a% ihc 
nciuotuv the iiioic iciciit simctnic, in teuns ol cmj- 
luuuii-iH oUcu ilcstiihcd as the aica whose iloiiu 
Lance ut oui biaiiis siiilacc icsiilts in tbt tapaciU to 
iitaic. iiinoNaic, soInc^ choose, ai titillate and ica.son, 
uhult ut lail iiitclbgenif. In ilit kangaioo. saNsa Riis 
Malt scientist lunneil I. N. FilinionoN, the total tortital . 
siiitaic Is pciteni neutoHe\. in Uie mataqiie inon 
kcv It IS 93 peitent neocortex, and in the lininnn it Ijs. 
% |jeueiit iieutortex. Iiublpliins the neocortex cONeis 
as iiiiicli as 98 percent of the surface. 

Hnt e\en this statistical liieraich) does not claiify 
tinuh ihe dolphnis expanse ol lnghl\ folded neo- 
cortex IS considerably tinnnc-i than it is in liinnaiis, 
ami It dilfcrs m nun> oihei ways. Discussing brain 
aihaoni\ IS almost as had/as aiginng aboni the word 
iiUflligeiuc. Ihe fiiriliei /n noii \\ade. ihe nioie nn»cd 
>oii hetome in die fallacieN of direct comparison. But 
one broad conclusion readied by many of the people 
studying dolphins is appealing, tlieii large brain'.s 
high metabolism is a piodigions consumer of hiel. and 
it s unlikely that the cetaceans made it 2b niillioii yeats 
on merely a gas«gu//lci mind. I liey're using all that 
power for somcthl ng. « ^ 

Onte you start rowing out Irqm ilie swampy shore 



of biain si/e and structure yon run into a sea of spec 
Illation, hi l.ilh. dolphins lia\e used theii brains to 
de\elop their own language, culture, oral hfstory,^ 
philosophy and system of ethics— a concept that has 
led sohic bclie\ers to propose establishing diplomatic 
lelatioiis with the cetacean nation. 

Forrest Wood and many others figure that the aiii- 
nial's incredible talent for finding and examining ob 
jects with its soiiai probably puts much of that brain 
to use. this position is supported by recent Navy 
sii ilic^ ol lecoids ol eleciiital aciiNit\ frqm the l)iaiu 
iliat aie consistent \utli a large percentage ol brain 
de\otcd to auditon analysis." Dr. Kenneth Norris. 
a noted biologist who calls himself a "porpoise watch 
ei/' and who exudes an iiii of pragmatism even while 
engaged in lliglns o( laiu\. saiil that tlieieare some re- 
scauheis who speculate that dolphins may use their 
soaai sounds to project images into other dolphins* 
brains, and that dolphin sonar, which apparently can 
penetrate \arioiis substances in perliaps the same way 
hospital sonic equipment can penetrate a mother's 
womb to draw an image of an unborn child, may give 
the animals an m depth understanding of each other 
that liiinian society is denied. Norris himself doubts 
ili.n it is likeh to happen that way. but believes "some ' 
^oit ol sonic imaging is possible.'* 

Stove Ui and wrecked by all these marvelous giie>ses, 
by now I wanted to encounter one of these creatures. 
Hut there wa*^ more to study. If you cannot learn the * 
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nature of ihe dolphin mind by looking at bits of its 
brain, anjl you aren't satisfied with peculativc advcn- ' 
lure, you have to look at behavior. 

Observations of dolphin bcluiviuf have been largely 
gathered frbm kick) meetings in the wild or from cap 
live dolphins. From this Jiinited data most scientists 
ha\c at least agreed that dolphins are highly social 
animals. Their relationships with one another seem 
Intricate. Although there appear to be hierarchical 
arrangements within dolphin clusters, they may also 
have what one scientist calls an open society, in which 
mcmljers can move from group to group within a 
larger herd, h'kc liiinians at a cocktail party. 
, , In captivity they have been trained to perforni'aiiia/ 
lug and often absurd tricks, like towing a dog on a 
Mirlboard oi shooting baskets, tricks they can appar- 
ently remember for long periods of time. In a ccle- 
biatcd txperinieiit dolphins were taught to present 
new behavior leaps^ spins, dives and splashes their 
trainer had not seen the animals perform, but tasks 
tlic'y appaieittly giaspod with ease. Although this ex 
{Krrinient is often lited as an example of dolphins be 
ing able to iiiulerstaiid and use, generalized rules, it 
dues not pr'ive that they are iinnsually clever, the re 
searcher who pei formed the experiment says she* lia.s 
seen equally impressive creativity in pigeons. 

in die wild, dolphins h^ve shown some ability to 
Uilapt Ui new situ.itiouN. but the deaths of dolphius 
III titiu iict<> h.is (iii lined icunti) i)Wui^ to inipnned 
iiidii^itv ttiliniipics. piiionnancc and gear, and not 
iKic^Naiih bciau^i tlit dolphins ha\c Icctined to facili- 
i.ite tlicii own lelcasc Kenneth Noiiis noticcil off 
Hawaii ^ntall iliilphiu sdiuols learned to ukiitifN 
.Kill asoiil boats th.it <\eie uiit to tapttiie Uicuv. Hut 
^ Uitli IaiL;<.i gionps lie li.is seen IK) ix ulenct fui animals 
ttaiisiintriiig such inlonnation. 

loilo that, of course, they'd ha\e to have soiiietJiMtg 
like language. And language is at the heart of this de- 
htU\ .\s fiuinan beings iVs our specialty, the peak of 
our lUiiKl's athie\ement. So, when we go looking for 
sometliing smart, really smart, the first thing we as- 
sumo it should do is talk. 

John Lilly postulates the existence of "delphinese," 
A (h>lpliin*Manguage"a bit like Norris* musingsabont 
image formation using sound, but with an intricac> 
that would allow it to tans historical and ethical in- 
foiinaiioM hpm generation to generation. Norris and 
nianv others challenge that assumption. 'There isn't 
an\ thing that even luilis at language/* Norris said, 
>iiglitly irritated at the difference ^between what lie 
dearly labeled as his own speculation and Lilly's as> 
nitioiis. * What 1 see instead is a' great rat's nest of 
%uiind wliich nobody -«o6of/v— knows about.** 

A numbel of experiments have, however, been 
aimed at imravehng that tatiglg. In 1%5, iii an expcri 
incnt now cousuiered a classic, Oi. Jarvis Hastian,^a 
L'ni\ersity of California (Da\is) psychologist, sepa 
rated two dolphins visually but not acoustically, then 
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trained them so the first, a female, had to tell the 
second, a male, which of two paddles to push sa both 
♦ could be rewarded. During a scries of tests the two 
V\iiistled and buzzed back and forth, and the jnale 
pushed the tonect paddle most of t,he time. But this 
didn't inetin diat the two shared some kind of detailed 
code or language. Basiiaii concluded it was just as 
likely that the female w.is making conditioned noises 
that the male had independentl; karijed to inieiprct 
to lii^ advantage. 

Hack in 1962, scientists watched five botilenosc 
dolphins apparently seiui but one of their group to 
exainhie an aitificiaj bariiei. The dolphin swam out 
to the barrier making sonar clicks and swam back to ^ 
the gvonp whistling, an^ shortly the entire group 
swam through the barrier together. But however com * 
mon this kind of acuon may be for dolphins, it remains*,^ 
today a rare scientifically recorded observation of the 
animals scouting the '^terrain, and so stands isolated 
like a little patch of color in an obscure pu/zle. 

Thousands of feet of recordings have been made of 
dolphin sounds. In 1961 a Lockheed researcher said 
the 12 most common whistles he * ^corded jrv a tank 
containing nine dolphins were u^d in about thjs 
same frequency and order as the 12 most common 
Eriglish words. A few years later David and Jvfelba 
Caldwell first published studies that clashed with both 
these data and Lilly's idea of "delphincse." At least 
90 percent of the time, they said, each dolphin in a 
group is just whistling a single, stereotyped sound ^ 
that may serve as a sort of name-a signature whistle 
—but is not at all like language. Now both Lilly and 
the Caldwells have* been challenged 6y a young be-, 
havioral biologist, Dr. Sheri Gish, who today studies 
bird song at the National Zoo. During the middle and * 
late 1970s Gish taped dolphins making sounds at each 
other over a two-way, undenvater apparatus similar 
to a telqphone. She found that most ^sounds were not 
the whistles some investigators have reported, but 
were clicks. She did not hear anything that she would 
call language. . « 

^ "The exact informauon they're transmitting is un- 
known to me,'* she said. "But what theyVe doirig is 
limited. It doesn't appear to have a syntax or any 
other attribute of language, assumptions mad^by 
some past researchers. 

"Dolphins are unique aniopg mammals," she con- 
tinued. "We shouldn't confuse their behavior with 
human behavior. That's th'e mythology and it gets in 
the way of science." 

Oddly, Melba Caldv/ell used a similar word. When 
1 asked her why p{jogle»are so fascinated by Lilly's* 
hypoiheses, she said mildly, 'i think mainly because 
we can't find out anything about dolphins, so there 
does remain a n\ystcry. So then you can attach a myth 
to a mystery. But the thing is: do you want answers 
to questions, or do you want to keep your mydi?" 




J oinv Herman holds (iolphui Phoenix a% Akcakjinai 
K '>>po!uls to die vjgn.il. "*'Vkcak.unai. Phoenix Osi j 



.U Ic.ut foui separate gruup^ot iiivestigatoss. 
exploring icrrani ancad> fmmd h\ apt Iangii.ig< n 
M-.irthcrs lo hv sunuii \viih.(onlru\ers\. are ^vorkmg 
lu leacU dolphins ariifkial languages At Fhppci s St .1 
Schcjol {SO named because Mars oi the ickvision scrns 
were irainetl iherc;. dolphins aft iearnsng a ivhisile 
co<le Near Si. AngustnK*. Florida, graduate student 
Hill Iwunbaur is leaihing two dolphun 10 rcfogn£«' 
and use siicet-meial SNmboiv. And in Redwood (aiy. 
California, jolui Lillv himself, who i^» uill rc^pcttrd 
as 3 scientist b> man^ of his peers in spue of the ^totn 
sonic heap upon him, :s planning to he^p and nhisile 
at dolpfuns vMth an elaborau'^.ompu?er arrangement, 
obset^ed Im a lonsiafit strcant of jousnalists pavmg 
homage to the durability of hi'* usiim. Bui the most 
^idvamed and djiiuiaiu uork is being done b) Dr. 
Louib lieriiKtn. a coinpa:ati\e psychologist special- 
izing in beluMor ui dolphins and vshales, ai the 
Universitv o^ i*lauaii In a typical test, Hcunan puts 
a bail, a J jisbee. a he.p, a piece of plastic pipe and 
a fountain of water ui a j>ool. tells a dolphin in a 
compiitenzeil ulnstlc coile to pmh the ball to the pipe. 



.iiul lilt aiiiinal does .is asked. .Nforc iuiporiant, when 
he then asks the dolphin to push the pipe to the ball, 
ihr ainmai again beha\cs correctly, showing a nidi- 
.aeni.nv undci^taiiding of ihe structural differences 
v\e lall ssniax. Herman can also throw a ball in tliO 
pool and another dolphin will whistle "ball" in the 
same language like code. 

A vocabulary of more than 25 "words*" 

Heiinan h a methodical man. 'I'm thoroughly im 
patient with speculation and wildness and extrapola 
iion. lie 5aici, with a tonficlent, apologetic smile, 
'In scientific life diere's no substitute for hiird work 
and patience/* Over ten years He man has built a 
broad foundation of knowledge about dolphin mental 
iapatity on whitK to base his language work. He has 
jHiblished studi .^ demonstrating, among other thkrgs, 
that ihc'j can remember single pounds ind series of 
sounds about as well as humans, that they can see 
clearly abo\e water and unde^^valcr, that they c.1n 
identify tiny changes in the pitch of sounds, and that 
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At Flipper's Sea Sdiool in Florida, dolphin leaps high 
above flimsy wire fence, barrier against predators. 



tiiey can learn a symbol. Now, although his current 
project has been going only a year and a half, one 
dolphin ali^ady understands a vocabulary in the com- 
puterized whistle code of more than 25 nouns, verbs 
and adjectives. The other animal has a similar vocabu* - 
lary based on gestures of the trainer's arm and hand, 
and it can also recognize an object and name it in 
whistle language. At least one researcher thinks that 
polyglot dolphins, like talking apes, may simply prove 
the <iV:iil of trainers radier than the special ability of 
the animalb themselves; but Herman and others do 
believe that something like language is taking shape. 

"We have a whole philosophical issue centered 
around the uniqueness of human language," Herman 
said. "Is it in fact a unique specialization, or ca^i we 
find at least an elementary language capability in some 
ol the large-brained socirll mammals?" Listening to 
Herman, l" thought: this worki of dolphin research 
is clearly a frontier. After years of speculation and' 
wonder made possible by some pioneering but perhaps 
too hopeful leaps of thi. iking, the real work has begun. 
And it's exciting. No matter what you expect to find, 
)ou become enthralled b) the size of the unkno\yn and 
by the promise of the new exploration. 

In the lazy heat of the Florida Keys, Flipper s Sea 
.School bustled with that excitement. It was alive with 
noise and laughter, like a mining camp that's heard 
rumors of ore. 

1 watched Mandy Rodriguez, 31, director of train- 
ing, whistle in code to a five-year-old dolphin named 
Natua, who was born here. "If you had told nii five 
years ago that 1 would be whistling a^ language to a 
dolphin named Natua, 1 would have taken you with 
a grain of salt," Rodriguez said. "But I think we're 
going to get a lot done in this language. 1 think we 
can get a connnon ground taking place." 

1 sat on a dpck widi Carol Smith, 24, a research 
tra ner, while she talked happily in English And sign 
language to a dolphin nicknamed Longnose. **T|ieir 
friendship.goes so deep and true/' she said. She waved 
her foot in die air. Longnose dived and leaped. "Beau* 
tiful, Longsnouts," Smith said. "Vbu can't spend much 
lime around these guys without falling in love with 
them; then you became an emotional tree hugger and 
suspect in some people's eyes. It's so hard to get it 
down on paper so it 'a not just a girl in a bathing suit 
saying, 'Oh, I kiiow they're smart, I know they are.' 

I watched videotapes in a white van with Ron Reis- 
man, 26, director of research, a college graduate in 
classical Greek and philosophy who has also worked 
with ape language projects. Reismaii has clamped a 
steel framework of scientific method— blinds, statis- 
tics, random tests— over Flipper's free-ranging ap- 
proach. "The name of the game at this operation is 
quantification," he said, "to take the vast wealth of 
anecdote and speculation generated over the years 
and teit these in a controlled situation and produce 
quantifiable results. Nice, hard data gets you some- 



where.** I asked him why he has turned down lucrative 
jobs lu work here. **Obviousl)/* he said, "I'm a hope- 
less romantic." • 

And there were the dolphins. Flipper's has 14 bottle- 
nose dolphins held in large natural pools blasted 
from coral rock. Everywhere I walked the/ seemed to 
follow, cruismg along bcbide the docks, each listing to 
one su!e to show one eye and a smile, Watching specu- 
lati\el\. like crocodiles. The) were more alien in per 
son than on paper, the caricatures we draw of them, 
large brains and all, always wear huma*i expressions. 
The) were big, like streamlined horses, quick as otters, 
as firm and squeak) as rubber dolls, flexible as snakes. 
All grace and no hands, the) could not move without 
flowing, like their sea. 

On a warm afternoon I put on a mask and swam 
with them, at last. The) parsed before my face, slabs 
of shaded gr«iy, patterned with scars, letting me slide 
ui) hand theu length. One man has compared the 
first touch of a dolphin's skin to the feel of the new 



wet bottom of your own child, but this was a firmer ^ 
contact, less emotional on both sides. I rode through 
the water grasping the base of a dorsal fin; I was 
whacked about the lower legs by flukes and noses; 
I dived from the quicksilver sky into heaving water 
and watched the shapes whirl around me, jaws, teeth, 
eyes, scars and flukes, a dance of speed and power. 

I surfaced, breathed and ducked below again. A 
face met mine, head on, a strange countenance: the 
long, blunt beak, the eyes almost invisible from the 
sides, a broad forehead, the body tapering away be- 
hind. The head bobbed and nodded slightly in a 
sonar scan, and I heard a faint buzz as the animal 
t.xamined in) skull, my skin, perhaps even the shape 
of the air held in my lungs or the pace of my heart. 
I felt scrutinized and known. For a moment—my need 
to judge would r^st urn— intelligence seemed indeed an 
artificial structure, like the pyramid of species on 
whose summit we humans have placed ourselves. I rose 
to breathe. So did the dolphin. 



DILEMMA 9: "Home at Sea" 

Kenneth L. and SteVe S. are on trial for grand theft. Six 
months ago they were students working at a marine re-* 
search laboratory where studies were being conducted 
on two dolphins. Their responsibility was the care and 
feeding of these animals which were used in the study of ' 
•.dolphin memory, vision, hearing and learning ability. 
One night they sneaked back into the labs, took the dol- 
phins out of their tanks and released them at a nearby 
beach. 

The two defendenls claim that they are not thieves but 
liberators. They have merely taken the dolphins home to 
the sea v. here they will again play freely and be with" 
other dolphins. Dolphins, they argue, are highly intelli- 
gent and social animals. Held captive in, isolated tanks, 
they are deprived the joys of frolfcking over ocean 
waves and surf. With brains as large as humans they 
■ > can certainly sense their loss of freedom. To confine 
them and subject them to tedious experiment is cruel 
treatment. 

The director of the lab, a world authority on dol- 
phins, vehemently disagrees. He {las studied these two 
dolphins for over six year, performing experiments on 
their ability to learn sound signals. The time, effort and 
money spent to train the animals have led to important 
progress in scientific knowledge and information about ^ 
how to protect these sea mammals in the wild. Loss of 
the two dolphins will be a perilous setback for scientific 
research. Moreover, he is concerned that these two ' 
dolphins, tamed after'all these years under human care, 
cannot protect themselves in the o^ean wrought with 
dangers. They may be an easy prey in the shark infested 
waters, especially since they are Atlantic dolphins and 
may not easily adopt to the conditions of the Pacific 
where they were released. 

The court jury is to decide whether Kenneth and ^ > 

' Steve are guilty of stealing or are liberating intelligent, \ 
captive animals. 

How should the jury decide? 




DISCUSSION QUESTIONS 

• why do the defendents feel that they are taking the right action"? 

^ Should human beings have a right to hold intelligent animals in captivity? 
Should the right of dolphins to t>e free important? 

• Should releasing the dolphins be considered a theft? 

• Should dolphins be considered property? ^ 

• h there an> difference between usmg dolphiUi for cxpenmenis and training dolphi^is to per form in shows'' 

• What if the defendents had released another animal, such as a shark? Is there a difference? 

• Mdn> suentists believe that knuwl<^d[ge about how Julphirii hvc and communicate can provide important clues for 
the improvcmcnl of human socict>^ Fron:\ thij> viewpoint, have the defendents done human society a disservice? 

• Is the fa*.t that the tamed dolphins^ ma> not be able to adjust back v>ccan life an important issue in the case? 

• If Z005 and Oweanariums have a right to keep animals» .should scientists be allowed to conduct research on animals? 

• How does one determine what is cruel and unnecessary treatment of animals? 

• Why might it be important to learn more about dolphins? 



Heading 16 
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BY HARDY JONES 

SCORES of dolphins lav iiiutioiiltvvN 
on the beach. Others waited iii 
shallow watei, their In^aLs tvingled in 
aetsav the title rai» tjtit. Atrovs the hav, 
a group of alrtHit 60 meii with spears 
and knives waded aiuuiig still inure 
lioiphiiis, .stdhliiiig a.s thuv went. The 
water aroumi them was red with l)h)od. 
1 had ht>ped to prevent this isuLvsacrc, 
hut now I was fate ti^ face with it. 

Fishermen here on Iki Island tn 
M>uthsve!kteni Japan have hetn killing 
dolphins for several years, although 
most outsiders did not learn alKuit it 
until 1978. The fishermen blanie^ the 
marine fnai>iiiials for sharply dechiang 
catches of fish and M[tiid, and their re 
spouse has |)een tu declare war on the 
aniiiwls. As 4 fihnmaker apecialuing in 
doipluns, I thought I could help, and 
la.st year I journeyed to Iki with a 
handful of dolphin researchers. Togeth 
er, wc brought sophisticated acoastical 
gear svhich sho\^ed some prointsc for 
repelling dolphins without injuring 
them. The Japaiiess .seemed interested 



and were friendly. I came away from 
that first visit with a better under- 
.staiuhng of how con^plicated the cul- 
tural and ecutiomic issues were. 

When we returned this past spring, 
the situation had changed. The island 
ers un Iki were hostile aiid there was 
talk of dolphin extermination. Worse, 
there were ominous .signs elsewhere in 
Japan that some coastal districts were 
gearing up an entire new fishery for 
small whales. To many international 
conservationists, the appalling events 
at Iki appeared to mark the l>eginning 
of a hiassive assault. 

In all, there are 9() species of ceta 
ceans. The larger of these torpedo 
shaped marine mammals are popularly 
referred to as whales. The 53 smaller 
ones mcltidd .groups frequently called 
dolphins and porpoises. Among the 
smallei" species are three that swim 
past Iki in the spring in pods of up to 
1,000. l)ottle nosed dotphins, false killer 
whales and Risso s dolphins. 

People in many parts bf the world 
have hunted the great whales for four 
centuries with devastating Vo.n 
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sequences. Now, in most countries, 
whaling is regulated by the Inter- 
national Whaling Commission (IWC). 
which sets quotas for the numbers of 
whales that can be killed each year. 
The IWC has never regulated the kill- 
ing of tlolphins and other small ceta- 
ceans, but it was scheduled to review 
the matter at its annual meeting in 
England this past July. 

That review is long overdup. Like 
the people of Iki, other fishermen 
arotind the world also view dolphins as 
direct competitors for their catch« As a 
result, dolphins hava been killed by 
fishermen in the Aegean, in the Medi- 
terranean, off Norway^ Australia and 
even Florida. Last winter, the Soviets 
harvested 906 orca, or killer whales, in 
the Antarctic. The most flagrant kill- 
ing, though, is done in Japan. 

Before our first visit to Iki in 1979, 
we did not know what to expect when 
we arrived. We joked a little uneasily 
aljout the reception a Japanese envi- 
ronmental group would get if it tried 
to lecture San Diego tuna fishermen on 
their problems with dolphins. (In the 
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U.S., more than 2(K),00() dolphins acci 
dentally liitil t'ach v eai f. ' a decade in 
the nets of tuna (isticrnien untd pavsage 
of the Mannt Mannnal Protection .\ct 
in Ihll led to a reduction in that toll.j 
\i the same linic, we wandered what 
kind of human could butcher dolphins 
in wholesale lots, leaving them to rot 
on the beach. 

We need not have worried^ The 
fishermen were anxious to tell their 
bide of the stor\. .\t the home of Sii 
suniti Harada. president of the young 
fishermen's iinioii. we^vj^e served tea 
and fed mountains of food as we 
talked Harada wore a gretii jogging 
Miit, his hail was cropped *»hort, andjie 
looked like a college athlete. Sitting 
crovs legj^ed on a t<itaini mat, he spoke 
freely of the dilficnlties facing the 
(isherineri of Iki. "I love this island," he 
%aid, hut if we do iiut fish, we have no 
livelihiiod. I liAe iiiv hometouu and 
uiy fishing . . latt right lum I ain rath 
er afrjid al)Oiit our futnre." 

l^iada's life stor) is .'tmiple. .\ftvr 
graduation from high Nchool iit 1970, 
he started (ishiiig, as do almost all of 
the men of Iki. The s({uid catch in 1973 
enabled hiin to buy his home. *'\Vhen I 
graduated from high school theie were 
so many stjuid, they were like troAli," 
he coiitinued. 'These days the fish have 
l>tv .mte* very few, and I roally think it 
IS the fault of the dolphins. We iiow 
bring in only tqn percent of what wc 
i aught eidit years ago. * 

Oik tray, Harada took us out to the 
fishing grounds^- the Shichiri ga soiie 
Bank. Huiidreds of huats moved rapidly 
back and forth, engines running and 
(IB ladios blaring. The men of Iki each 
fish with a%iiigle line, which they drop 
300 feet deep and haul back hand 
ovcr-h«ind. They have voluntarily ths- 
vauic'd trolling and netting in older to 
prevent ovt-rdshiiig, but in 1978, de- 
spite then precautions, the take of yel- 
lowtail. their prune catch, was still 
dr(>ppm^. Tliey blamed the dolphins. 

One evening, we went back to sea to 
obsorvo fishing foi stpiid, which are 
also eaten by dolphins. Ten miles 
offshore we tould see a vast shoal of 
lights — a huge chistei of fishing lK>ats 
with bla/.mg lamps strung then full 
length.. The lamps attract the s(pfUJf 
which are bruught al>oard the lK)ats on 
iiiechanued lines with iiudiiple barbs. 
Ou this night, though, only six mjukI 
weie cranked alnjard Harada*s l»oat. 

Tlic following morning we went to 
the dailv fish auctpui at dockside. 



where the catch is sold. An average 
yellow tail brought $15. By the time it 
re.iched Tokyo it would be worth $50. 
As we followed the fish through the 
streets to the stalls where they are sold. 
It l>ecaine clear that fishing is much 
iiioic than a job here. It is a way of life. 

Now, the fishermen l)ebeve, dolphins 
are tli^realening this life-style. There * 
are 300,000 dolphins in the area, ac- 
cording to Kazuhiro Mizue, a fisheries 
expert now at Tokyo University. Other 
experts place the total population at 
only 50,000, but for Iki's fisheimen, the 
numbers don't matter. .\s their catches 
of yellowtad and stjuid dwindle, they 
see a them or us situation. A dolphin 
will eat 10 percent of its !>ody weight a 
day, biologists say. That translates to 
30 tons of fish per day at Iki. 

Why the dolphins have descended on 
the Shichiri'ga-sone fishing grounds is a 
nure complicated issue, and fishermen 
themselves may be partly to blame. 
Overharvesting has mined many of the 
Japanese coastal fisheries. As a result, 
says Toshio Kasuya, a whale bioiogist 
at the University of Tokyo, dolphins 
may congregate at the Shichiri-ga-sone 
Bank l)ecaiLse it is one of only a few 
places where they can find food in sea 
son. A huge squid fishery 200 mil 
north of Iki was destroyed ten years 
ago by overfishing. Significantly, that 
was exactly the time dolphins began to 
l)e a problem on Iki 

But the events leading up to the 
slaughter at Iki were building even be- 
fore that. In 1964, Kenne H-K Chang, 
a student from Stanford University, was 
on Iki writing his doctoral thesis. He 
observed that the fishermen then 
thought of the dolphins as only a mild 
nmsance. In fact, the islanders actually 
revered dolphins and believed bad luck 
came lo a person who killed one. Just 
ten years later, the same fishermen 
were using' shotguns, harpoons and ev ^ 
eiything else they cs^ld think of to 
drive the dolphins away, 

By the mid-1970s, the dolphins were 
taking fish right off the fishermen's 
lines in such numbers that the people 
of Iki began to fight back. In 1976, 
they killed 223 dolphins. In 1977, they 
killed 950. By 1978, the fishermen were 
:o confident of the rightness of their 
cause that they called a press confer 
ence to announce their next kill. They 
expected photographs, of the dolphin 
bodies piled on the beach to prove 
their point - that they needed govern- 
ment help. But the strategy backfired. 



The photographs of 1,368 dead dol- 
phins were widely published and set off 
a stonn of protests around the world. 
The fishermen, who had erected' a 
monument to the "souls" of the dob 
phins they had killed, were stunned 
and resentful. They constantly reiter 
ated their claim that they did not want/, 
lo kill dolphins — only to protect their 
livelihood. The next year, though, the 
toll reached 1.600. 

Some environmentalists think the 
Japanese have other alternatives. One 
possibility is better management of the 
fish themselves. The government could 
give fish stocks a chance to regenerate 
by siibsidi/.itig the industry lor reducing 
its catch. Or it could pay fishermen for 
time and fish lost due to dolphins, 
much as some stale governments in the 
U.S. compensate farmers for damages 
caused by beaver, deer and other wild- 
life. The Japanese government could/ 
also discourage dolphin killing instead 
of encouraging it. In Newfoundland, 
Canadian fishermen are paid a reward 
when humpback whales caught iii their 
cod traps are freed. In Iki, the regional 
government pays a bounty of $80 for 
each dolphin killed. 

^e short-term possibility is to 
glit^n dolphins away from fis^iing 
areas, a solution, we hoped to dMUon- 
strate with our own acoustical gear. 
We brought an electronic synthesizer, 
amplifiers, underwater speakers and a 
device called a "beluga spooker." The 
"spooker," which broadcasts amplified 
killer whale sounds uiider^^ water, has 
been used in Alaska to sc*i^re l>eluga 
whales from salmon nets. . 

Dolphins hear their world rather 
than .see it. Tliey have highly sophis- 
ticated sonar systems and can probably 
communicate atnoiig themselves. Some 
of the people in our, crew had l>eea in- 
volved in experiments in the Baliamas, 
which used music to attract a large 
school of spotted dolphins. Now, they 
would attempt to use sound to chase 
dolphins away. 

Employing techniques like these at 
Iki was a tall order, we discovered on 
our visit in 1979, because the sea in 
which fishing takes place is vast. As if 
turned out, we didn't eyen haye a 
chance to tr^ l>ecause the dolphins had 
already passed through. A week be- 
fore, the fishermen had -killed 500 of 
them. At the l)each where the slaugh- 
ter took place, we found the carcass of 
a bottle nosed doipfiin in the water, its 
pectoral fin pointing stiffly to the sky. 
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A false killer whale nearly 12 feet lung 
\v«i^ on the lieach, a gaping hole in its 
neck The sand we walked over w«ts 
saturated with blood. 

For those of us who have studied 
(lolphias and swum with them in the 
^';u the scene w«ls espetiajl) appalling. 
To lis, at least* dolphins hold a special 
place in the anipial kingdom. Perhaps 
their affinity for people w«ls what led 
the (Jreeks and Cretans to call them 
gods Certainly, some dolphins are 
anu>ng nature's most intelligent crca 
tiires The l>ottle nose has a lirain si/.e 

20 percent larger than our own 

Cwven our own strong feelings, we 
were p.irtKular!\ disttirhcil to lu.n the 
H\ii turn of il.irailu\ hrt)ther» .1 
(ishcriiuin f^i Iki tli ti)ld os ({inti ix 
phcith th.il he h.itccl dul|iliins aiul tii 
jovcd sccnin tluni litrdni into the hav 
and kilUd l\rlt.ips that shouKI h.ivi 
U'on tht tip oH that our seionil visit 
imt^fil m)i he so e.isv. 

I v\tnt hack to Iki at;aai lalt ni Fth 
ru.irv of this \t.ir With nii was plm 
toi^raphtr Howard Hall, who hail hu n 
at Iki lu V)7) Jim \olan. a wtsltTuei 
uliu h.ul loiii; ixperniunteii Willi dol 
pliiii uniiiiiuiiK.itioiis. hail hem on fki 
(or lUcirK ,a month lu forc wt arnvid. 
puttiiin together his aioustual etjuip- 
nu-nt and niaintaimnu liaison with the 
fishermen. He had received a promise 
from the executive director of the 
fishcrnieirs union that we would he 
i^ivcn .1 t fum e to test our i;ear on the 
fish inn l>ank* he fore any dolphins we^re 
rounded up 

*\s It turned out. though, we post- 
|)oikhI our trip to Iki for a week he- 
cause of a distnrhinu report from the 
old wliiilini^ port of Taiji about 200 
miles sooth of Osaka. Some 2(K) rare 
melon-head, or electra. whales ha<l 
Ir'CIi hrriled into a hav there and wt-re 
lu Ih' killetl foT food. We hopped 
aln^ard the next tram for Taiji 

That night, nnu h to the con- 
sternation of the people there, we en- 
tered town witli nine t.tses of diving 
and photographic eipiipnient. The 
fishermen did not want us to make 
tlieiiT into another Iki hv filining the 
irtavs killing \fter three davs. thev de- 
cided to free the whales, tiistl we had 
the satisfaction of seeing the school 
move slowly to the opening of the ha>. 

But the news from Taiji wasn't all 
good Toshio Kiisuya. the University of 
Tokyo whale biologist, wa.> in the port 
when v^e arrived. He was there to 
study the population dynamics of small 
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cetaceans in nearby water«». He told us 
Ir hoped the fishermen vvould kill the 
melon heads - "the more the l>etter» 
the sooner the better" — because 200 
corpses would give him a good sample 
for his study. Then he dropped his 
bombshell. "We are exploring the possi- 
bility of expanding our exploitation of 
the small cetacean populations in Japa 
nese waters as a food source," he said. 

The ivsue isn't simple. Japan ha.s a 
relatively small amount of land to sup- 
port a very large population. Fish are 
already expensive, and down the road, 
Japan has ample rectson tt> fear a cutoff 
of some fish protein sources. Japan has 
long been one of the world's most ag 
gressive whaling nations, but supplies 
of meat from large whales are already 
down because tjf serious depletion of 
the gr.eat-whale stocks. Although the 
Japanese tot«il fish catch continues to 
iiurease every year, the country's 
coastal fisheries are apparently in 
serious decline. And Japanese factory 
ships are eiitountcring more ami more 
restrictions in fishing vvateis of nations 
suth as New Zealand. An expansu)nun 
the harvest of small cetaceans coind 
take up part of the slack. Already. <i 
cording to some estimates, the Japanee 
may be harvesting 2().(K)() small celii- 
eeans a year, although in Tokyo and 
elsewhere in Japan, there is strong re- 
sistance to using the meat for food. 

.After this side trip, we headed 
straight to Iki. The new> there wasn't 
much better. The dolphin species at Iki 
are seldom used as human food, but 
with the help of the regional govern - 
ment» fisher men there had purchased a 
machine that grinds up dolpflins into 
fertilizer and pig food. Apparently, by 
' inaking use of the dead dolphins rather 
than leaving them on the beach^ they 
hijped to remove some of the ^sdgnia 
attached to Wctsteful killing. Clearly, 
however, the issue was no lonj^er sim- 
ply a matter of competition for fish. 

On our first day at Iki, we phoned 
the union executive to let him know 
we were on the island. To our ;cstonish- 
nieiit, he told us to leave Iki. Instead^ 
We went to find our oI3 friend Susuinu 
ilarada who had been so, open and 
friendly the year before. Haradas wife 
savv as as we tame along the dockside, 
and she ran up .smiling and bowing. 
Her husband vv«ls working on the en- 
gine of hi> boat. She tailed and he 
stuck his head above the engine room 
hatch. I awaited Haradas warm smile 
upon seeing u.s, but inste«id he looked 



shocked and, I thought, Oiiiharrassed.* 

Through our interpreter we ex- 
changed small talk. I asked about the 
catch of fish and learned, again to my 
surprise, that it had been very good. 
But that gain had partially been offset 
by the doubhng of diesel fuel prices 
and by very bad >veather. 

By now other fishermen had gath- 
ered around. Harada blended with 
them, seeming not to want to be close- 
ly «issociated with the g<ii/in ('Toreign- 
ers'*). One of the fishermen mentioned 
Ciisually that a group of 800 dolphins 
had just been herded into the bay afr 
nearby Tatsunoshima Island. 

I expected our presence, especially 
with cameras, to inhibit a slaughter, 
but the union had ordered fishermen 
not to take iis to the killing site. Final- 
ly. We found an old man who had not 
heard the edict, and he agreed to give 
us d tour of the bay. ''Something ex- 
citing is happening,'* he said. '*There 
are dolphins, you know.*' Tiiej;e were 
indeed dolphins and that turned out to 
be the day they died. Finally, almost 
inexorably, it seemed, all of our plan- 
ning, hoping and preparing had 
brought us to the very thing we want- 
ed most of all tiot to .see. a massacre. 

At Tatsunoshima Island, we headed 
toward the nets which contained hun-* 
dreds of bottle-nosed dolphins. A con- 
stant staccato of dolphin breaths was 
audible above the noises of the motor 
and the sea. No obstacles prevented 
these animals, so famous for their spec- 
tacular leaps in oceanariums» from 
jumping over the nets. But they did not 
do so here, because the jump is a 
learned behavior. ^ 

As our boat approached, fishermen 
ran alongshore waving us away. They 
clearly did not want our cameras there, 
so we swerved around a point|^and 
Janded out of sight. Going cross-coim- 
'try, we headed down a brushy path to 
a 'tIeariHg at the edge of the bcfach. 
The bodies of perhaps 80 bottle-nosed 
dolphins lay in front of us. 

Howard and I moved forward, 
filming as we went. Almost immediate- 
ly, a fisherman began* telling us to go 
away. We evolved the tactic which 
served us for the rest of the day; 
**Wakarima$en, Wakarimasen. (*We 
vdon't understand*).** Finally, the fisher- 
man waved us on. Up ahead, the water 
had turned bright red. Hie l>each itself 
was piled high with the bodies of dead 
and dying dolphins. I t.uuld see many 
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were still alivt\ blood pumping from 
open wounds in their sides, fiurulreds 
more were being hauled ashore and 
stablMjd to death. By the end of tlie 
day, some 50() of the 90() captured dol- 
phins had been slaughtered. 

It was a nightmare nnade all the 
more horrible by a macabre element of 
miiidlessness. When it comes to using 
wildlife resources, many conser- 
vatjonists have considered whales a 
special case deserving total protection. 
But t*ven conservationists who believe 



some harvesting of dolphins is accept- 
able would have found the situation at 
Iki repugnant. There was rio scientific 
management consensus on the popu- 
lations of those animals - or on how 
many could be killed without endan- 
gering the rest. There wjis no system^ 
alic procedure for killing. What I was 
watching was a pogrom, and even in 
Japan, I found out later, many people 
found the fisherniens conduct out of 
line, I wondered where it would lead 
and how many years it would keep on 
happening. 



I looked at those magnificent crea- 
tures and saw them one minute full of 
life and beauty — the next, a slab of 
bloody flesh on the l>each, heading for 
a grinding machine that would turn 
them into fertilizer. Toward the fisher- 
men I felt no hatred. They did not un- 
derstand what I find so remarkable in 
this creature they call **iruka/' or sea 
pig. When I really examine why it is 
that I consider dolphins so special, I 
can only recall the many limes I have 
looked into the eyes of dolphins and 
seen them looking back. H 
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Reading 17 . 

Copyright 1981 by the National >Vi!dhfe (cdcration.^Rcpnnicd front the January-February issue ot International Wildlife Magazine. 



^^The narrouHninded 
idea of protecting 
dolphins exclusively 
is not consewation of 
nature or prevention of 
cruelty to animak. 



ONE year ago» fishermen of Iki , 
Island in Japan killed 1,600 
dolphins. Newspapers and 
television stations around the world 
reported this event and, in some 
countries, the reaction was one of 
outrage. The Iki fishermen said 
they were protecting thei'r 
livelthood becaase dolphins had 
moved in and were gobbling up 
their fish stocks. VVriter'Hardy 
Jones and photographer Ho\vard 
Hall traveled to Iki to cover this 
complicated issue for 

LVTEHNATIONAL VVlLDLlFE (SCe 

"Heport from Iki Island: Why the 
Dolphins Died, " September- 
October *80). Predictably, the 
response to that story and its 
graphic photos was heavy 
Reactions (which arp summari/ed 
here) came from seven scholars 
who are members of the editorial 
coiniiiittee uf the Japanese Wildlife 
magaz!ne» as well as from western 
countries. Here are some of them - 
from very different perspectives. 



For ^ people of 
Hd, especially the 
fishermeriy tihe problem 
caused by dolphins is 
a question of survival 
not just pbs. 



Readers React 

To Dolphin Kill 



REACTION: 
JAPAN 



Narrow-minded protectionism ^ 

There «ire M)me {)eople iiiiung socallcd ^niiiu) 
lovers who taiivc destnution of nature hy 
tnststing uti trving to protect some aninuU in ^ 
pjtrtKuUrlv hysterical wav, not canngal)oiit the 
c onset jUcncCN of their actions on other species of 
wildhfc The dolphin pruhl^.n is a good example 
of thi> thinking 

Ftslierinen make their hving from the 
rc^Hirce> of the sea, so. a\ the urtitlc pointed 
out. they are afraid of overfishing As the 
development of hshing is foiluwed t>y uverftshing. 
quotas have h»d to have i>een introduced'and 
regulations estalilisheci for no-fishfng areas and 
cloved seasons The fishermen have longlxjeii * 
i.arr)irig mit these measures If the dolphin 
jHipiilatiofl l>cctiines excessive, the ecosystem 
will Ik; un))aianted and measures must l)e taken 
to restore the balance It may l>e an inteicstlng 
experiment academivally to drive dolphins of! 
using sound waves, however, this will not be 
useful to prntci't the ecosystem. 

It IS difficult to know the exact quantity of sea 
resources itt the moment. But wt must Bnd out 
how dolphins and other animals, and mankind in 
general, can maintain their food thmins. We 
must leani how much fishernien cuii catch and 
wf niiist know how much can he allotted for 
dolphins" food, so they can reproduce without 
destroying the ecosystem. The narrow-minded 
idea of protecting dolphins exclusively is not 
conservation of nature or' prevention of cntelty 
to anmiaU. Or. TadashlH Habt, Profettor of 
Oceatiof^raphy, TokcA'VnlvtrMty 



healthy There was a sign at}Ove the window 
saying. "Choose any you like." In Japan, hens 
arc not sold before they are slaughtered. Tfic 
story reminds: me of an old Japanese saying: 
"People do different things in different places." 

After that, I lived in Egypt for six months and 
found another example. Egyptians do not eat 
{>ork for religious reasons^ but they kill a lot of 
sheep for food. In the market, I thought it waj 
awful to see rows of sheep heads laid out on big 
Goards. People who feel very sorry to see the 
iKxIies of dolphins on the beach - what would 
their reaction he to the scene of these bleeding 
sheep heads? Or. Yasuo Suyehiro, Afondgcr. 
t^i'ikyo Aburatsubo ^farine Patk 



Diffar«nt ways In different lands 

A long time ago when I fir^t visited the United 
States ^as an exchange profes^r. 1 ran across 
some !iituatiorl$ which I hud not exj^rienc^ in 
Japan. I saw alnnit ten heiis in the window of a 
shop in San Francisco. Although there was a lot 
of food on the floor, none of the unirnals looked 



One poralblo solution 

I attended a conference held in San Diego last 
year in which we were fully informed about 
what is being done in regard to dolphins in the 
United States. For the first time. I realized how 
seriously the matter is considered and how 
insufficient are the suggestions proposed by the 
Japanese government MXid private organizations. 

While fishing for tuna in th<» North Pacific. 
U.S. f»hermen formerly killed more than 200.000 
dolphins annually To reduce this number. % 
fishing nets were improved and the method of 
fishing modified*' and an annual quota was 
assigned for the numbe; of dolphins whic^ could 
be killed. ThU numl>cr has decreased every year 

At present, the Japanese Fisheries Agency has 
been making efforts to come up with a solution 
to the problem of the dolphins of Iki Island by 
playing recordings of killer whales or supersonic 
signals to drive the dolphins away. However, 
what ! suggest is to pUy a high-pitched sound 
like t ilfen to a group of dolphins, then shoot 
some of them. After this is done a few times, the 
dolphins v^iW swim off when they hear ihis 
sound. Or. Tadashl Koffl^ Chairman^ Tokyo Zoo 
Society 



Csrslsss writlnot wrono 
Innprssslons 

The writer of thfe article docs not*$eem to have a 
clear idea that there are two main philosophies 
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lotiiplt'tf |)it;}iihittori i>i kilhiii; .iiid i the 
|)r>rtvt (h»ii «>i riiil.dil^t rttl ^(Htii'N lit >t«tlt(v 
htm(>\t>r (lit' funiUT iiiiist imitprtMiiist' with 
tiuii > Mord for aniliui proli'in 
1 i wtiiiUI likt' pet)|)te uho vvntt* Urlulcs like this 
oui to 1h fulU 4^\4r(M>l tht* ilitfcrcdi t U'tN^mi 
the (^^*» phi!(»t>|)hit s .imi priHtrd ou\\ .iftrr 
i arclul fX.innnatuHi ol tiic jiiobk tu It is .t NlMiiir 
that ttit\ .iitulf (ItH's not do thix .iiul is in part 
port U i>» *ti«*iiji riitTt IS .1 tl^ui^cr that I .lit It >N 
^^•iliiii! it (* thiMoiilil uivt* rt*atlt*rs tht> wroiii; 
iii»|}itssit>ii Iff It'ad tlu'iii to tilt urtiiii; 
t t)ii( Uisioii /)r )o\hunnro )fnm\hnt{i ( hti 1 
thmlor )(/iiim/iiii(i (Viiif/<o/i>!:i( (>/ lUunrth 
( < n/< i 


of wildlife as an ess«*ntial part of tht* 
riivironinent m whuh thev livetl Fishing 
.iiu*l(idinu wliali'nu ua relativt'K primitive 
inthistrx the itastin it s|i|| t'xtsts is that tinlv a 
few t}f the <,t)iuitries wliu h reuard h%h ami s<*a 
nKliiiin.ils as h^txl hase tlie tediiiKal (ap.diihtv 
tt) t att h th< - in tpiantitv In tht' turieiit 
iiit'ernattonal thiiute. evt \\ if v\v plead oil the 
hasis t)f the partii ular sttiiatitm in wliuh iiitr 
fishiiiii; iiuhistiv IS plated, no «)tie will listen 
StMHier Ol latt r tht Japant st dshini! uittnstix wdl 
havt' to ^n throituli a (Irastu ihani^e 1 think it 
vvt>idd iitit he A waste t>f taxpavers inonev d our 
i^twerntnt'iit starts tieahiiu v\ith this prt>sni«4 
ttintpn iiuht awav Dr )ti\/iiii(>n /ima:i/iiii. 
/*re\i<feii(. )n}Mn Mammal Imtttutv 




0 

In my opinion, your 
lack of taste and 
consideration is no 
better than the 
mindless slaughter of 
antmais per^se»^^ 


Outsiders shouldn't Judge 

Tlir thiiikmi; of tht i\riter ol tliiN artult' sct'inx 
tf» In.' hascd iMi a ii).iH>(l vit'u ti) pit'M'tUiO'i 
ir6iltv tuaiiintah rather than i iMiM'rx.ltion t>f 
ii.itkirt or t*=u(' p^t'^eE)tri)M oftruelt^ tti aiiiinah 
If it |N svT\ iiii|>4)rt.inf to prt)tt>(t (h)lphiiis. hr 
•houUl ^iv« lilt ii.i«wti\ f(/i thixuii viuntiht 
UiouikK He ""htxild not tncrelv appeal to 
pt''»ple s fiiiot lolls with photin^r.tphs of violent 
St fiit'v of tlolphiiis U'lni!^ killed 

foi llu ptt'ph .»! Ikt tsprviallv tht flshtiiiitii 
lh« pit4»lt lo t .iti«t d lis dtilpluhs i\ a '(Ut'stioii lif 
.>>Mi%tl uot |0«i tolls { lit it 1^ no <illt rii.it iM U> 
l^hiit^ t<*i (llvthliiMMl B*i.tu->( u( this it Is a 
iiittlt* 1 t'*l*^ M ot u ill lit all V {ud^t ii i>v itu(sidifs 
whmt li\esare st ioit On tup o| tins i| \t>ti 
iiisi<^ viiiitlhin^ is wroi>'4 \i>u slioultl ht* aidf to 
sui;^tst a pKKlual altt iti.itue. /)> \>'iii' K\>tutf 
li'hfii \i,ri. uUurul ( \>Ui 


REACTION: 
THE WEST 

To print tiie pictures or not? 

\ftcr reaihn^ this iipst'ttini: aitti le. 1 hatl ii ars 
III inv t «es ami .t rai^ini; aiii^er a^.llllst tlit Iki 
Island fishernu'ii I h'el priiitiiii: the pitliirt*s w in 
a wis« dt'tisitiii Mtirt aitiih'soi this s^irt \hunltl 
Ik priiittd ii* iftht r niai^a/tm s. ( (t//it/ \V < /i /i. 
huwai^l^ \fi«/ii^(iii 

111 iit\ opinitin. \ituT Lii k of tastt- and 
Miiisidt r.ttioit Is no In'tter than tlu' imiitlh'ss 
sLttii^lUt 1 oi tht aio.oaK pit st Fot a wttk 1 
1 otildii t hold aiiv ftHnldtiWii .iiid .ihiiust 
(onstaiK nfi^htniares made sln>p inipt>Nsilde 
/ 0* u k, Ka^n uta. Xri^fini 

>onr dei ismn to print the pit tures ifiniiids ine 
of \\h' oiil adaue W hen in tlouht do VMtliotit 
Itnhf Ho\<'ufthtt. liiilhm Kttf tlorula, 

riit' p^ktori s max not U phastnl to stjiiit luit 
hit Is not all imt s lltirlaii Sihuoutk 

i.h U\h uUth W >M i'MM/l 

Soi h issm s .(It 11 1 soht d t iiiolioit.dlv hut I i an 
it It voii thi phot^js ^o| iIk' alleiitnni ol t iher 
^K*opU i know 1 ht tt inrit»sitv was fuljowtdlA 
iiilt'lhi>ent distnssion /'erii/ St///iu/ii, San 
hraiuwuK Vuh\o:ma 

* 


S\>U'iiis prt)i)leii)s art' ap.dile tif solution hnt 
onlv if all t*«iteriie<l ♦dMiidoii tht ttlv^-rvuv 
pmitinn and ItMrii to look at all suU>s of tlie 
tonlhtt I tonuraliilate vtiu on pri^sriitni^ the Iki 
iNsiie III a nuMiicr eiittnirauiiiu Mi.tt apprtiatli 
Xfiii'ii W hifor, >orA, .\Vn )ork 


Practicing what we preach? 

1 iH'iaiiit' Vtjf^f amicretl ttmard the Japanese niitd 
I hHiiid tmt that ihcir dolphins kdled were 
frattioii> oi oiif^' .it<.itlental tltsiths frtiiii the 
tiiiia tndiistiv '^t)n statctl lu the 'tititle that the 
Marine Maiimud Protot tioii At t of l<)72 redntcti 
tlie2(XMXXKIeath ttdl What vtm ueulettetl tt» 
>av Was what it was ret hit eti to W.is the atnount 
>ti!l St) slaj^erinu tliat voti dull) t wi>h to ; 
iiieiilion it'' Is It vife tt» a^kstiine tlial we are 
sett Hi i» a mxxl t*.xaniple hir those nations vvejtt'e 
ptotestiii^ i^iniut ^ Air wt. pr.titaitlU what we 
preaih"* hatia ,\ n.Kruv. /)< v Pimm s, ///iiioiv 

III /Vry. th( '^U'^HlmU^i taki vf dvlphuis htf 


Not just enemies of fishing 

Dtilpliitts art re'4aftlf<l as t ut iiiu s of (isht riueit <ii 
Japan ittit westt riiers \as It <s < rut I and 
l)ailMiu tn kill iht «t iaii^t ilt\t) .ttiititals 
SitH t* this is sill h jii t'iuotio'ial is'iit i .iiiluit 
hopt* to svii) jii\ ari^iineiits tiNini; reaxon or 
srit'iitifa the<)r\ Wv lia\t> to rri^ard dolpliiiis as 
a lui(dauuiil.d stroilnial tltiUtiit in Utt 
«iiA\sttiii Wt hatt' to .It 1 ( pt vv lilt liuuiilit^ tht 
\^alltln^ tliat if v\t* keep reuariitti<; tioijihins tjtttv 
A\ 'Mit'iiiif^s «il f|\lull^ the fxisttiut oiankiiitl as 
t iiH iiiIk r ot tht t aith \ 1 1 osxslt to «\ ill ht ^ 
ttutatiKtil lint if Mat m aiis litsist -mi lifit ni)^ 
Uit 11 tipittiou« on ii«n) a pnit U t/to««|tt«nal aitd 
scntiiiirntal \sa\ it will heuMiif hard to ac t ept 
tht III III iul there Is ( oiisuiffalih' resistant e 
tsp4iuii\ tfiMo thost whotuakt tilt II lisDIi; i>\ 
flshlll^ W < >honId takt aihantaut of tins 
op^xiitiiti *\ to reioiisttier the <ni()i)rlaiue til the 
tHOsvstt'Ki /)i Wukoto \uumUi ( hiha i mn witii 


Terrific Strain 

I have |ust s|H'nt the laNt ten luiiinteN trvtnu to 
l^aitt o(v ( oin|^>snre iUitl trvl||^ tu sttip t rvln^ 
Mr Jt)ii*-sam! Mr Hall are to lie ttniinicmltHl for 
tht II oi)|t'tlive .ippn)a< h to a t oiiteiii)>orarv 
litirmr st(irv 1 know thev must have heeii tinder 
a leirifit stiaiii tti kt*ep tlieir pt*rv|KHt)se while 
siuha ih.itahrt nuitleot was hap{H*l)ln^ ri^lit 
nmier tht'ir iitm's {)^hiltohh iifn r. hiuinxllt ^ 
^KtnUukff 


The "systems** approacti 

Ihe rt'al t|tieslit)ns ,it Iki \Vh,i| are the spciirs 
poptilali ins" Ihiw imuh inoitahlv tan llieve 
{M»pi)Ulions haiiillt if anv<'' \ud hovv^aii the 
hiiiiiaii s(>( la aiitl etnnoinu proldeitis ]u> iiu>| at 
tlu vuiit liim"' 1 ht'se .ire vvhal eni^iiiei^rs tall 

svsicnis prohleiits, w till iiiaiiv different 
( t)iii|)ont'nts \sMieiititit i onsnltani to the I S 
tuna imhistfv snuf l*)7(j 1 have witnevve'd the 
stilv iie^ of a siinii.ir priJdcni \ « tintertexl effort 
hv vi^Aerjinient. the pnhtit. st leiitists aiitl the 
llm't has redntetl a ooij siarilv liiii^h inorlalitv lit 
A l)i()lt)^ii killv lit'^l ii^il)1t* 111 iiiiiiiiii 11 ITS tt^rms of 
the |>opulatioiis invoUotl dht {>or|Kiis«'s have alstj 
tontrdinted hv learnitii; to avt»id iK'liavior 
le.tthll^ ti> niortahtv in the nets; 




^^Mr. Jones and Mr 
Hall are to be 
commended for iixeir 
objective approach 
y to a contemporary 
horror story. 


Kilting livestock — or wlldilfe 

Iht^it is DO ddft It lilt l»t twt't'ii 0* killiti^ ^hah s 
(H dolphins and wesjrinfrs Vilhni: t.a|tle oi pi«4s 
\\\\\ ihtMi do the\ a^ ( os< Jap.tiu m uitrotlt^' 
It N«>eiiis to nil' that tht*\ aM> auaii^sl the wav 
dolphins art killed I'roli.thK thev arc niort 
ijips^'t lH>(aust' the aiitinuls l)fiiiu killed are wr!^ 
In pniint'vt tntit'-s iiiaiiknui lelu-d t>n vMldhh («> 

i iti|i|v^'4ini imii *«niii tii^i iv HI I II f 1 tiiKi 

h>»estrv were dcvelo|H*d. WiMhfe j^faduallv h/st 
its \alue ax a resn^nne \v nuns ( »jltute 
de\eh»|>ed |M*t*plrt heijan It) retOtim/r the ^ahie 
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DILEMMA 10: 
"Unwilling Bait" 

Jerry Green has an inkling thai there will be trouble 
today so he and his fellow fishermen have comc:prc- 
pared with rifles. He and the otfier tuna fishermen have 
received a letter from the Save the Porpoise and Dol- 
phin Foundation protesting the killing of these animals. 
The letter warns that the group will take action if the 
fishermen continue to fish for tuna by "purse seining." 
This method relies on using porpoise to attract the tuna. 
To do this, nets are used to surround the porpoise and 
keep them together. Often, however, porpoises who 
swim in schools above the tuna become entangled in the 
nets and, if they can't get air, drown. But^ Jerry is not 
about to give up tuna fishing because some people do 
not approve of the fishing methods. 

The fishing boats have just located a school of por- 
poises, surrounded them with a large, net and wait for 
the tuna to swim underneath. Sudder'v, several small 
boats appear. The leader of the group announces over 
the loud speaker, "Release your nets, or we will cut 
them. Stop the killing of porpoises! They are highly in- 
telligent animals and shouldn't be used mercilessly." 

**Get away from our fishing water," Jerry shouts 
back. "We have to make a living. Find another animal 
to protect. We haven't killed over our quota of por- 
poises. You have five minutes to leave. After that we 
will ram your boats!" 

To show that they meant business, Jerry signals the 
other fishermen to. ready the engines. 

Should Jerry ram the protesters? Why or why not? 



DISCUSSION QUESTIONS 

• Does Jerry have the rightjo chase away the demonstrators? Why or why not? ^ 

• Do the demonstrators have a right to interfere with other people's livelihood? 

• Sinv.c the fishermen are keeping to the quota of porpoises the> can kill, should the demonstrators expect any more? 
Why or why not? 

• If the demonstrators are injured, do they have the right to blame the fishermen? Why? 

• The fishermen claim that thc> can t make a decent living if the> don't obtain good catches. Docs this allow them to 
use the porpoises for their benefit? 

• If the porpoises interfered with the fishing of tuna, or ate up the fish, do the fishermen have a right to kill them? 

• When they cut the nets, the protesto> s would be destroying property that doesn't belong to them. Can such an act be 
justified? 

The tuna fishing industry will be jeopardized if fishermen cannot continue to use these fishing methods. Should 
other animals be sacrificed for the sake of an important industry and the food it provides? Why or why not? 

• Does our need for food justify the killing of other animals? r 

• Should wild animals have a right to live undisturbed by people? What about animals such as bears or wolves? 

• Why do you think the demonstrators feel it to be so important to protect the porpoise? . 
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Activity 1, Part 1 

THE CASE OF MINERAL KING: A Role Play Simulation 



Inlroduction 

Mineral King Valley, in the Sierra Nevada mountains of 
California, was so named because it was once the site of 
extensive .mining operation^ during the late I800*s. 
When mining ceased, the 15,000 acres were declared the 
Sequoia National Game Refuge. Since that time, this 
Isolated wilderness area of unusual beauty had beeh a 
haven for backpackers, campers and fibhermeu seeking 
escape from the man-made world in this country's most 
populous state. However, only the more hardy ventured 
here because there were no paved roads through the val- 
ley nor were tt)cre tourist facilities such as camp- 
grounds, motels, and other modern comforts. . 

In the late I940*s, the Forest Service began to consider 
the possibility of developing Mineral King as a recrea- 
tional arca/It evaluated a jsumbcr of proposals. Finally, 
' in 1964, the Walt Disney Enterprises proposal was selec- 
ted, and its Master Plan was approved in 1969. The 
company planned to develop the area into a winter ski 
resort, complete with ski lifts, trails, village, restau- 
rants, lodges. These facilities would accommodate over 
K7 million visitors a year. This development would re- 
quire building a road through part of Sequoia Pa|^ to 
provide access to the Valley. The facilities would occupy 
over 300 acres while jthe ski trails would span over 
13,000 acres, " 

The Sierra Club, an organization concerned with prc- 
serving natural environments and maintaining the intcg 
rit> of ctos>stcms, became alarrned b> the prospect of 
thit large tourist development. It felt that developing the 
area for skiing and other winter sports would harm or 
destroy the scenery, natural and historic objects and 
wildlife of the park and reduce the enjoyment of the 
park for future generations. It then filed i>uit against the 
Forest Service and the Secretary of AgricuUurc (the 
U.S. Fv^icst Service i.s a bureau of the Department of 
Agriculture) and the Naiional Park Service and ^hc Sec- 
retary of Interior (the National Park Service is a bureau 
of the Department of Inicriot) to halt development of 
the Disney project. It charged the Forest Service on the 
following grounds: 

1) It violated a ruling by Congress that limits resort 
development on national forest land to a maxi 
mum of 80 acres. In the lease arrangement, the 
Service agreed to lease an additional 300-acres on a 
year4o-year basis. 

2) Development in the valley would change th<; char- 
acter of the area which is now a National Game 
Refuge. ^ 

3) The Forest Service had failed to hofd public hear 
ings on the development proposal. (The Service 
felt that hearings held in 1953 were sufficient.) 



Although the Sierra Club protested the development 
of Mineral King, other groups supported its dt\elop- 
ment. In the following activity you will conduct a couit 
hearing and examine some of the arguments "(or'* and 
"against** the development. 

Procedure 

' 1. Members of the class will play one of the followmg 
roles: 

— Member of judicial panel (th c to five judges) 
hearing the case 

— Member of one of the following interest groups 
(2-4 in each group) 

Agains! Development 
The Sierra Club 

National Environmental Law Society 
Wilderness Society 

For Development 
Walt Disney Enterprises^ 
County of Tulare 
Far West Ski Association 

Defendents (3-4 in the group) 

The Forest Service 

Roles may be student selected, assigned by the 
teacher, or drawn at random, ' ' 

2. Membas of each interest group s\)ll meet togciher lo 
develop their testimony for prcsenuition at the court 
hearing. (At this time (a) spokespcrson(s) for each 
gioup may be selected.) Judges nill meet to prepare 
questions to ask each of the groups. The presenta- 
tions should be about 5 minutes in length. After each 
pfe!>entation judges may question the witnesses, (A 
time limit or limit on the number of questions should 
be determined by the class prior to the hearing.) 

Development of the Presentation 

Each group involved in this controversy has a different 
interest and concern. In developing the testimony; 

1. Analyze the brief description given for your interest 
group. Each member should try to imagine how he/ 
shejnighLhest portray a person who is a member of 
that organization. Decide how a person in that group 
might react to the problem. 

2. Identify the major concerns of your organization 
and how it might best argue its case. What is at 

^ stake? How might the group's interest be best protec- 
ted? What rights, if any, might be violated? 

3. Select the strongest argumcnt(s) in support of your 
group^s position. Develop the arguments for the pre- 
sentation using the worksheet (Student Handout #1) 
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provided. Incorporate your oVvn ideas, ideas of other 
group members and information gathered from out- 
side fej*c*iich. Consider, your argument from the 
viewpoint of possible future effec<s or benefits. Who 
might benefit or be adversely affected by the Mineral 
King development? How does one determine what is 
best for the public? 



The Presentation 

1. A spokesperson (or spokespersons) will present the 
argument to the panel of judges. A timekeeper 
should keep track of each presentation to make sure 
that the speaker stays within the i\ix\c limits. 

2. Judges will question the witnesses after each presen- 
tation. , • 

V 

The Decision 

1. \ft'?r all presentations have been heard, the Judges 
vvili meet to discuss the testimony presented. Thus 
meeting is open to the entire class. 

2. After this discussion the judges will adjourn to their^ 
"offices" to write their decision. The decision, ac-^ 
contpanied with an explanation, is to be read to the 
class-at -large. 

3. When the judges have vumplctcd their task, the class 
will reconvene to hear the decision. 

4. The "chief* judge will announce the results and then 
call upon each judge to read his/her reasons for ar- 
riving at ihat decision. What was the decision? 



Positions of the Intends! Groups 



THEHIERRA CLUB: 
Your *.itti}, founded m IS92 by John Muin u fatnuus 
AffierHUfi tun\i-r^uttunt\t, //u^ uier 78,000 members 
ihfuu^huui ihc intU'd Stuies. A major purpose of the 
Sterru ( iub is lo protect and tonserve the natural re- 
Hiur^e.s uj tilt Sterru «\trvu(/t< mouniatn:^. in more recent 
Its acttvtttes and concerns have expanded to in- 
i/i/c/e the ^onserutttun and sound mamtename of no 
uoftui parks, i^umt rtfuges and forests of the Lountry, a\ i 
well (/5 \\ tse use of our natural resotirces, 

,-1^ membvr.s ol the liub, you feet that development of 
the Mineral Ktn^ I alley would destroy the ttnujtte 
beuut) of the area and what tt has to offer as an undts- 
mrbed wdderness. Affected would bv the scenery, natu- 
ral andJtistortL objetts and wtldbfe of the park. If 
development takes plate, people now and tn the future 
would be robbed ij reireatu^mal opportumties at a plate 
that ts largely untouched by humans.- Places 6f natural 
beauty, front your potat of mcw, are a spectal resottrce 
of the'cotintry and nttist be protected from destruction. 



NATIOS4L ENVIRONMENTAL LAW SOCIETY: 
' The arguments of your group foctts on land use policies 
of public lands. Mineral King is designated as a Na- 
tional Game Refitge, Tiiis means ihat (he Forest Service 
has a dfity to protect the flora and fattna of the afea^ 
Yoti question the extent to which the devefopment will 
destroy animal and Plant habitats and diange (he wil- 
derness character. 

Decision^ made by (he Forest Service on liow public 
lands are to be used are intended to best serve (he inter- 
est of the American public* You are concerned that most 
decistons have been made to serve Itmtted interest 
grotips and are often dictated by immedtate monetary 
returns. Large tracts of pu bite lands have been sold or 
leased for Ittntbering, mining and livestock grazing* 
. \iany of these activities have left the land spoiled. and ^ 
scarred.' Mttch pithlic land today are im wanted lefty 
overs. You believe that management needs to consider 
broad piiblic interest and the f tit tire public. Clean air, 
wilderness and scenic beauty are becoming increasingly 
scarce. A I though one cannot place dollar prices on these 
resottrce s, you believe that the public- at darge hold them ' 
as tmportam valttes* You argtie that the Forest Service 
nttist fulfill its dttty to the general ptiMic, present and 
ff^iire, by protecting forest lands* To base its ntftnage- 
ment policies on the amotint of revenue it receives is 
shortsighted and serves only a sntall grpiip of people* If 
ihe wtlderness experience is tntportant to people, then 
the trreplaceable \vtl(lernes% mtist be guarded wtth 
care, by not encouraging development. In this case, 
you feel that the F ore.%t -Servtce has not ftdftlled tts 
responsibilities. 



WILDERNESS SOCIETY: 
Yoursoctety, like the Sierra Cliib, is concerned with the 
preservation of natural lands 'from destruction* Manjf 
. members of your organisation are hikers, fishermen and 
backpackers who areftnding it more and more difficttlt 
to find wilderness areas unmarred by human activity. 
This is especially trtie in many parts of Calif ortfia where 
, superlughways and subttrban sprawl has taken oven For 
example, Yosemite /National Park, one of the world's 
natural wonders, has become so croMed in the summer 
that tents are literally pitched one On top bf another: 
driving has been banned on the fiobr of the valley be- 
t atise sm og created b y au tomob He exhaust fumes posed 
a health hazard* 

Asmcmbers of this organization^ you believe that the 
extensive development proposed threatens the habitat of 
the wildlife. Many of the ecological communities arf 
ttnique to the area, Destrttction^f or change in the area 
can lead to eltntination of rare plant and animal species* 
Once a species dies out, it is lost forever, tf Mineral Kijig 
Valley ts developed, its present stattts as a wildlife r^ttge 
will no longer be possible* Mineral King, as d ski and 
recrejational resort, will bring far great%*r ntmtbers of 
usitors than Yosemite now attracts. Ski trails will gouge 
tbe mountains* fitter and garbage will need to be dis 
posed. Sewerage facilities need to be built. Development 
will change everything. 



*mLT DISNEY PRODUCTIONS: 
You are officers in (he Walt Disney Production Corp 
company which developed Disneyland and Disney 
Worl^, the monumental amusement and recreational' 
parks that have brought Joy to millions, young and old. 

. Your proposal to develop Mineral King is by no means 
one that will approach the mas<;ive scale of the amuse* 

jnent parks. You plan to^ develop Mineral King into a 
winter sports complex with the major emphasis on ski- 
ing,^ There will be resort facilities that irfclude shops, 
restaurants, and motels. In addition, the $35 million 
dollar resort complex can be used for ^summer vaca- 
tioners. Your attractive plan has been selected by the 
Forest Service from among the six other proposals sub-x^ 
mitted. 

The location of Mineral King is ideal because it can 
serve residents from both the pdpulous San Francisco 
and Los Angeles area. Moreover, people now have nior^ 
leisure time and money and seek /jeV recreational op- 
portunities. Skiing, of course, has became a major 
winter sport, having experienced phenomenal growth in 
recent years. 

Your compat)y believes that the resort lomplex will 
open up the park lands for over 1.7 million visitors, 
most who would not visit there if the facilities were not 
available* 
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COUNTY OF TULARe: 
You represent the county of Tulare, adjacent to the 
parklands. Primarily an agricultural community, it has 
not shared in the economic growth experienced in other 
parts of the state. The development of a resort facility 
nearby would bring new business and people into the 
county. 

In a study conducted by th^ Thlare Chamber of Com- 
merce, it was found that the development would create ^ 
thousands ofney;jobs, new homes would be built, new 
stores would open and the county would start booming. 
The. price-of land jn the area would increase, and local 
land owners would benefit. ^ 

A major development, such as the one Disney pro- 
poses, will attract visitors from all oven Your sleepy ru- ' 
ral towns will grow because the vacationers will need 
services, places to eat and other entertainment. You will 
share in the millions of dollars that the tourists spend. 
One only needs to look at the areas that surround the 
otiier Disney developments to get an idea about how the 
economy of this area will improve. ^ 



, FA R WEST SKI ASSOCIATION: 
A major purpose of your group is to promote the sport 
of skiing, one of the coun try's most rapidly growing 
sports. Youyiew the Mineral King site asUhe icfeal loca- 
tion for a new ski resort, an easy -drive for residents in 
both the San Francisco and Los Angeles-areas. Further- 
more, tiiere are few nearby ski areas for L6^ Angeles 
residents, and in order to ski they often have to travel 
over 500 miles to nortfi^rn California. 

Youfmd t/te Disney proposal most attractive because 
it includes an Alpine style village complete with, hotel 

^ that will serve over 3,000 guests, restaurants, a conven- 
tion center, theatre, indoof audi outdoor swimming 
• . pool, ice Skating rink, over 20 ski lifts and a gondola, as 
well as a complex of gift slwps and boutiques. The de- 
'Velopment will provide a total/ vacation resort, unlike 

[any other, and in addition, will offer spectacular skiing. 
Everything that skiers want will be there. 

s '\Vh He the recreations benefits of skiing are quite ob vi- 
ous, youfllso want to ppint oittmefact (hat many jobs 
and Inchistties depend on *^ki^rs -7- resort operators, 

^^guipmeht manufacturers, clothipg tnakers, shop 
keepers, to^ list a few. Skiing is* a midtimillion dollar 
)iidustry. • - " ' ^ , . 



. THE FORES f SER VICE: 
The care of the nation *s public lands is your responsibil- 
ity. Under the Multiple Use-Sustained Yield Act of I960 
you have the authority to deter nyne how these lands can 
be best used. Public lands you maintain can be used in 
many ways; you might choose between a number of pos- 
sible uses — the land can be used for recreation, cattle 
grazing, lumbering, preserved as a watershed or as a fish 
and \^ildl if e refuge. Your decision is based on what you 
think best meets the needs of the American people. 

For the past twenty years, you have considered the 
possibility of developing Mineral King for resort recrea- 
tion use. In adtiition to opening up /^e area to thou- 
sands of people you will be earning from the lease of 
the land over $600,000 a year for the government. At 
present only a few people come to the area each year 
because there are no good roads leading into the area. 
Rental from theffew cabins you maintain does not bring 
in much revenue. 

You believe that a wilderness area such as Mineral 
King should be open to public use. As it stands no\^r, 
only a rugged few — hikers and campers — make use of 
the isolated area. IVitli the Disney development the area 
will bje in use all year round. It can entertain 12,000 
skiers each day in the winter, and if} the summer the ski 
lifts can take vacationers for rides up the mountains for 
spectacular vie\^s of the surroundings. 

After havmg reviewed the several different plans that 
were subnutted, you considered the Disney plan most 
desirable because it \^ould transform the valley into a 
Lomplete vacation resort for people of all ages with dif- 
ferent recreation needs and provide the cotftforts that 
people today desire. With the shops, restnurants and 
entertainment facilities u will become a major tourist 
, attraction. You believe that this is what people want, 
and your belief is supported by the fact that people are 
f hiking to vacation resorts and national parks. Infant, . 
many parks have beoomeso overcrowded that they have 
to limit the number of visitors. In some places campers 
have to ceser je their campsite a year in advance. More 
areas^ therefore, need to be opened up. 
When the Disney proposal was * selected you 
^ announced: 

"Our goo4 is to provide a needed public service so that 
scenic, aesthetic and recreational resources of Min- 
eral King can be enjoyed by the American people as 
part of their heritage. At the same time we intend to 
work with the Disney organization to assure that de- 
velopmem can accomplished without substantial 
impairment or permanent undesireable ecological 
impact. We are confident that these twin challenges 
have been fac^d in a creative and artistic fashion."' 



'Oscar Gray. Caseii and Materials on Environmental Law, 2nd Ed., 
Washington. D.C.. The Burcau^of National Affairs, 1973. p. 1973^. 



^ , JUDGES: 
Although the^charges (in the actual case) brought 
against the Forest Service" focused on whether or not it 
had violated rules wlien it approved the developTnent, 
the underlying issue in the case h whether or not the 
Mmeral King Valley should be developed. In this simu-' 
la t ion you will ignore the legal technicalities (e.g., Did 
the Forest Service fail fo hold public 'hearings on the . 
proposal?) and deal with the issue, '^preservation vs. 
development." 

When you hear the testiihonies consider the following 
points: * • ' ^ 

• How well are the arguments presented? 

• What evidence is there to support the argument? i 

• Are the arguments presented in a logical manner? 

• To what extent is the argument important? That is, 
Js the point being argued of important concern to 
people? The environment? 

" • What are the benefits and disadvantages of preserv- 
ing Mineral King in its natural state? Of develop* 
mcnt? 

• What are the possible effects of development? Of 
preservation? 

Make up a worksheet (see example of Judgels work- 
sheet on page 91) to take notes and make comments. 
This worksheet will help to summarize the main ideas 
presented and provide a review of the testimony when 
you make your decision and write an explanaHon, for 
your decision. ^ 

Your decision will have widespread implications. It 
will determine, to a large extenj, how other public lands * 
will be used in the future because o^r cases v^ill follow 
the precedent jhat you establish. Therefor^ you must 
evaluate thoughtfully the different arguments ^and 
choose wisely. 
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WORK 3HEET FOR JUDGES — (EXAMPLE) 
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Evidence 


Importance of Argument 


1. Sierra Club 


« 
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2, National' Environmental. 
Law Society^ ' 
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3, Wilderness Society 
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4. Walt Disney Productions 
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5. County of Tlilare 
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6. Far »West Ski Association 
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7. The Forest Service 
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Activity 1, Part 1 

Interest Group 



WORK SHEET FOR DEVELOPING TESTIMONY 



STUDENT HANDOUT 



Arguments to Support Position 



Majpr Concern/Needs-'. 



Evidence to Support Arguments 



Present and Future Effects/Benefits 
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Activity I, Part II 



VOICES OF TREES AND RIVERS — A CLASSROOM TRIAL 



Background . * 

The Supreme Court Decision . 
on the Mineral King Case ^ 

The Supreme Court in 1972 delivered the opinion that 
the Sierra Club did not^have a case against the Secretary 
of Agriculture and the Forest Service. The presentation 
of the majority of the judges (four out of the seven) are 
summarized as follows: 

• The court questions^ whether or not the Sierra 
Chib fias the right to sue or the right of **stanci' 
ing" before the court. From a legal standpoint a 
person /party has a fight to sue if the party has a 
personal stake in the outcome, \vhile the Sierra 
Club has argued that the development would 
destroy or harm the scenery natural and his- 
toric objects and wildlife of the park and pre- 
vent future generations ^rom enjoying the park,' 
the Club hQS not shown that it or its members 
would suffer harm or injury because of the^ , 
development. 

The court recognizes the intent of the Sierra 
Club to protect and preserve the Nation *s natu- 
ral heritage and thi^, in fact has been a major 
concern of the club for many years. However, 
simply because it has a special interest does not 
give it the right to sue. If the Sierra Club can 
claim "special interest" then (tny person or or- 
ganization c({n bring a case to court based sim- 
ply on "interest in the matter" without haying 
to show that one has suffered injury or that 
one's rights have been violated. This can create 
legal difficulties in determining, who is to claim 
the award for the damages inflicted. Although 
the Court recognizes that aesthetics and envi- 
ronmental well-being are important to the qual- 
ity of life in our society the court must decide if 
the club or its members have suffered injury In 
this case, the Club has argued in the injerest'of 
the general public. Yet, not everyone will be af- 
fected by the development, and many people 
even support the development. Nor was it 
shown that activities of the Sierra Club mem- 
bers will be adversely qffected by the Disney de- 
velopment. Have they -been^ deprived of their 
opportunities to hike, fish or 'camp 7^ , 

• The court feels that the courts cannot be used to 
make rulings on. values preferred by one. group 

J o'r the other. 'Here tlfe Sierra Club is asking (hgt 
the Court support its value — the value it places 
on maintaining wilderness areas in the natural 
state. 

. The other three Supreme Court Justices were not in 
V agreement with the majority opinion and presented their 
dissenting views: 1 • 

erIc 



f Justice Blackr^an in his dissenting opinions noted 
that the case w#s not an ordinary run-ofsthe-mill case ' 
but one which raises important questions about our. na- 
tion's increasing environmental problem^^e argugd 
that our laws must not be so rigid and court orocedures 
be so inflexible that we cannot address ne\v issues and 
questions. He offered two suggestions: 

• The Sierra Club -alt^s its complaint so that it 
can meet the specifications of the 'court on the 
right to sue; that is, to show that.it or its mem- 

' bers have sujfehsiinjury. ^ ' y 

• The concept of standing (or right to sue) might 
""be extended so that organizations such as the 

" Sierra can Bring environmental cgs^es to Court. 
Therefore, it would not be necessary to be a res- 
«- ident or user of the area, because a true lover of " * 
the wilderness would 'not be among the masses ♦ 
, of users who- would converge into the Mineral ^ 
King development. 
Justice Douglas suggested that inanimate and natural 
^ objects should have a right not to &e-tj4cd. If they arcy 
despoiled, defaced or invacled by roads or bulldozers, 
. an^njury has occurred. WejCould pass a federal law , 
which permits objects which suffer injury to bring their 
case to*court.,This is not a totally nfew idea, for inani- 
mate objects su<Jh as ships and co'rporations are repre- 
sented in court. Oncaa ship is launched she has a name 
and an identity and rs treated as a "petson" in the court ' 
of law in the same manner as corporations; 

"So it should be as respects valleys, alpine meadows, 
rivers, lakes, estuariesj beaches, groves of trees, swamp- . 
land, or, even air that feels the destructive pressures of 
rriodecn technology^ and modern life. The river, for ex- 
ample, is the living symbol of all the life it sustains or^ 
nourishes — fish, aquatic insects, water ouzel, otter, . 
fishes, lleer, el^, bear, and all* other animals, including 
. man, who are dependent v'h it, who enjoy it fqr its sites, 
y its sounds or its life. The river as plaintiff speaks for the 
eiological uniuofjife that is part of it. Those people 
who 'have a meaningful relation to^that body of water — 
whether It be a fisherman, a canoeist, a zoologist or a 
logger — must be able to ^peak for the values, which 
the river represents and which are threatened with 
destruction. , * 

. ..With all respect, the problem is* to make certain * 
that the inanimate objects, which ctre the care of 
America's beauty, have a spokesman before they are 
destroyed."^ \ 

Suppose thie Supreme Court decided differently and 
allowed persons or organizations to sue on tl^evj}chalf of 
natural objects. That is to say, inanimate objects have 
^ legal rights andcan*bc heard in court. How might such a 
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court case be presented? (Car'efdily review Reading 18 
for suggestions.) Inrthis activity the class \vill conduct a 
trial in^which ihg injured, party is an jnanimate object, 
(e.&t, forest, beach, river,*etc.). The case will be selected 
and developed by members of the class; other class 
members will serv^as j urges' ai)d rule on the dispute. 

Procedure : - 

The class members will serve in one ofthe three . 
groups: I ' 

' , ^ • PLAINTIFFS' 

c 



•'DEFfeNDENTS 



• JUDGES 



/ 



Plaintiffs * . . 

The plaintiffs wifl select a problem situation- and draw 
up a complaints "Sorfte possible issues that might be con- 
sidered are found in the following list, or alternatively, 
the group may develop anoth6r'problefn situation of its 
^own choosiffg. ^ . ^ • • 

. . ... Laboratory aninrals (dogs, cats, monkeys, etc.)* 
who suffer ilfiAieeessarily or inhumanely in 
scientific/medical experimentation. 'f 
C . . -Ani^nals who have^lost their homes and food-? 
s&urc&s the resul( of road buildmg,'surburban 
•\ developments'of sliopping<<:enters, etc. 

^ . : Coral reefs \vhick have been damaged by oil 
spitls^ Y 
' ^ * , . . Mountains which have been scarred by me mm- 
ing of metals or minerals ' 
** A*rare plant or animals v^rtose ha^pitat has been 
destroyed^ the building of a (Jam or other large 
construction pfoject 
. . . Birds that have been inadvertently poisoned by 
• insect sprays 
. . Wilderness areas that have 6een s])oiled by too 
many Visitors 

... A lake polluted by run-off containing fertillzfcrs 
from surrounding farmlands. > 
. . . Livestock that are slaughtered by inhumane 
^ methods . ' . 

After ^electing the pi'oblem topic, the plaintiff will 
assume the role of an interest group (e.g., Audubon So- 
. . ciety, Hymane Society, Clean 'Water Commission, etc.) 
" who will speak for the injured party. IKwilKwritc a.com- 
" plaint which will be submitted to the defendcnts and the 
' panel of judges. In this complaint the issue should be 
, clearly identified by listing the party (p«ir?ies) injured 
• and the injuries suffere,d. The defendent(s) are named 
' andi the charges^against them Srejbrought out. Damages 

and^claims should also be iftdic^ted. . ^ 

^ , The plaintiffs will, then meet* to organize the argu- 
ments to be presented to the court. A lawyer or several 
lawyers may be selected from among the group to argue 
ijjfthe case fqr the plaintiff or alternatively, each member 
of this. group will serve his/her turn as the lawycr^by 



presenting one of the arguments. Members of this group 
ihay also serve as witnesses for the i)laintiff. 



Defendents. 

The defendents will assume ihe role of the party (par- 
ties) named in the compjaint. The group will then meet 
to prepare the defense' arguments.NJhfe arguments 
should be organized around the charges Drought before 
the courK The group may select from among its merp- 
bers a lawyer or lawyers to argue its case or al- 
terriatively, each membi^r may serve hjs/her turft as the 
defense lawyA 

Members of this group may also serve as witnesses for- , 
the defense: 

Judges . * ^ ^ < 

The panel of judges will meet to organize the rules for 
the court proceeding. J.udgc5 shall determine the follow- 
ing: * • . 
1. The length of time allotted for e^ch.speaker's pre- 
sentation, cj % • - 
'2. The length of time allowed for questions aijd the , 
number of question^ permitted. • ^ 

3. The type of evidence that will bo. accepted by thei- 
court. >/ ^ • 

4. The number ofwitnesses that each group may call 
upon: , ' • ^ ^ 

5. The time allotted for closing arguments,,- " 
Written copies of the court rules shall be submitted to ^ 

^e plaintiffs and defense priopto the trial. . - 
. tKc judges will select from amotig its members a pre- 
sfdihg judge who will conduct the trial. The role of the 
presidijig judge is to make sure that the trial is carried • 
out in an orderly manner and that both sides in the case 
are fairly heard. 

Duringahe trfal, the panel of judges 'shall listen carc- 
. fully to the arguments in-order to come ti^ a wise gnd 
faip decision. A worksheet similar to the example showiv\ 
on page 96 should be helpful in keeping nc^tes on the 
tdal.- ^ ' * . 

After all the evideiicc and arguments havC sbeen pre- 
sented, each judge will^ write his/her decision giving 
reason(s) for arriving at .the decision. .The following 
considerations- should be taken into account in the 
decision. ; 

• Have the rights of all parties involved been fafrly 
protected? ^ * « 

• What are the changes or effects brought about by 
this decision? *. 

• What values does the decision address? 

• How docsfthe decision reflect our attitude towards; 
^ nature? Should nature serve peopl<i? Should people 

serve nature? How siiould people and nature 
interact? 

• ^s a result of this decision, what adjustments, if 
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any, will people have to 
ments be difficult?^ 

Who rfr'wbai^ill" benefit as the result of this' 
decisipiri 

liat compensations, if any, should be awarded? 



Will these adjust- Final Comments 



Each judge will submit his/her written decision to the 
presiding judge who will then announce thi majority 
position (the majority vote of the judges). At this time 
he/she will briefly summarize the majority and miuority 
position statements, explaining why thexj::u!effm favor 
of the plaintiff or defendent. r 



At the conclusion of th^ trial the class as a whole n)ay 
wish to discuss or comment on the outcome. Some ques- 
tions that migh^ be considered include the following: . 
Was the coyrt decisipn a legal, aesthetic, economic, 
political or|sociaJ decision? * 
^ •^What'C^alucsv^erc'Uph'eld in-the decision? . 

• Was the decision reasonable?- Does it resolve the 
problem or create more complex problems? 

• What possible probkms might arise as a result of 
the decisibri? . \ * 



JUDGE'S WORKSHEET (EXAMPLE) 



• Plaintiff Arguments 


Evidence 
— 4 — • 


Meaning/Importaxice 
of Argument 


Is Argunient Well-Presented? 
• Logical? 
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Reading 18 

1rees have 



by C.E Dovsmey 



Ohristopher Stone is a modest, 
soft-spoken man who habitually dreams 
up unexpected visions of the law's 
possibilities. In 1971., ';he 377car-oId 
University of Southern California law 
professor drew on his background in 
philosophy '(Harvard B.A'., magna cum 
laude) to write Existential Humanism 
and the Law, hardly a familiar combi* 
nation. The next year he co-authored 
Lako, Language-, and lithics, one of the 
most oinusual casebooks ever used in 
American law schools. Then came an 
offbeat book called Should Trees Have 
Standing? 

Trees? And the law?' That was cer- 
tainly a new concept. Bi\t Stone was no 
ron^antic environmentalist *saljying 
forth to save the great outdoors from 
Man, the Despoiler. So where, some 
^people asked, did he get the idea that 
natufe should have legal rights? ' 

"I was very interested in the history 
of property law in respect to what 
things arc ownablc and don't fiave 
rights," Stone said, recalling how the 
idea struck. *Mn a class^^ property, 1 , 
xvantfd to relate the historical develop- ' 
mcnt of our court system to a broader 
notion of social awareness and 1 thought 
^pf a really radical shift in our legal 
system, one' in 'which we grant legal, 
right^; to t]ie environment.* Later 1 
stopped and said, 'Hey, what did I say 
in there?*"" ■ . 

The more he talked about his idea, 
the more guffaws and criticism he heard 
from his colleagucsOiut Stone, son of 
investigative reporter l.F. Stone, was 
undaunted. Encouraged by the skepti- 
cism, he traced the development of 
civil rights and observed that children/ 
blacks and women had all at one time 
been ownable" **things," without rights. 
And by the 1970s, nation-states. 



C.E, Downey is a freelance writer based 
in Long Beach, Calif This article origi- 
nally appeared in Juris Doctor as "He 
speaks for the trees/* 




municipalities, ^nd*joint business ven- 
tures all had independent legal lives, so 
why shouldn't the environn\ent? 

**Onc of m^t colleagues said. *But 
Chris, here's the thing: trees can't talk!' 
And he was very excited," Stone recalls. 
**1 told him that if you listen verjf. Very 
closely, a tree will make the exact same 
sounds as a corporation." 

Stone admits* of course, that corpo^ 
rations can't speak either, but attorneys 
speak foi' them and could speak just as 
well for the ehvironmcnt. "I'm not 
proposing that nq oiie ever be allowed 
to cut dQwn a tree again," he explamcd. 
' "Corporations have rights,^ too. ,B^ut 
they can't, for instance, plead the Fifth 
Amendment. §o,^ basically, extending 
rights to the environment would involve 
granting it three things now denied 
under common law. First, ^give the 
•environment standing'in court. Second, ^ 
treat natural Objects as legal incompe- 
tents. And third, let any. relief for 
/damages.go to benefit the environment." 

Stone's concep^oes further thafi an 
occasion^i court order to stop polluters 
from their dirty dealings. The problem 
with environlnental cases traditionally 
has been that actiotis can be instituted * 
only if thtre are people wKo will com- 
plain about and can prove an invasion 
of their rights. But if, as Stone suggests, 
a natural object were treated like an 
incompetent, n court cpuld . simply 
^designate sonneone to represent it and 
manage its affairs. 

Still, getting into court is hardly 
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worthwhile if the environm^ntal^in juries 
aren't measured and taken into account- 
Courts now tend to base decisions on 
the competing hitman interests. What 
should weigh in the decision, •Stbne 
contends, is actual damage. Thus, if a 
polluter is forced to pay $20,000 foV 
damaged to, say, a- stream, the money 
should go into a trust fund tended By 
the legal guardian, who could use it to 
aerate the stream or restoCk it with 
fish. "Suing polluters or* developers 
because the rights of people to enjoy 
the environment have been or will be 
harmed isn't enough,^' Stone claims. 
"The guardian , would be entitled to 

* raise the land's rights in the land's name, 
without having to make the roundabout 
- and often unavailing demonstratjpn that 
the 'rights' of some club member wete 
being invaded." \ 

What happens then, one might won- " 
der, when the tables turn? .Is Mother 
Nature to be held responsible for dam- 
age caused by forest fir^ and floods? 
Would money be paid out of funds 
recovered by the environment in sue- 

' ccssful actions on its behalf? "No," said 
Stone, "the logic isn't-there. A child 
can ^e his parents, but parents can't 
sue a child." " 

Stone is less than c|ismayed by ob- 
jections to his theory.' He thinks, in 
fact, t^at wi(}es|!h:ead judicial ;iccep- 
tance of his standing concept is close at 
hapd. Justice William Douglas adopted 
Stonels viewMn a dissenting opinion in 
SArra Ciub^v. Morton, which involved 
Disney Enterprises,' plan to build a.skiing 
development in the Mineral King Valley 
of the' Sequoia National Forest, an 
untouched mountain wilderness. "Con- 
temporary public concern for protecting 
nature's ecological equilibrium," wrote 
Douglas, "should* lead to the confejral 
of standing upon environmental objeas 
to sue for thejr own preservation. . .-. " 

If. Stone's theory continues to gpin 
'groui^d in Jegal circles, it could become 

^ an important and invaluable tool in 
environmental litigation. It's already 
made considerable headway. In hJew 
York, for jcxJmpIc, standing was granted 
to livestock in a case involving a 
complaint against ritual slaughter, and 

•, to the ByramfRiver in a pollutioiTcase. 
The Attorney General of New Jersey 
has used Stone's argument in litigation 
concerning 'fish kills, and California's 

^ attorney general^plans thcstn^cjscrategy 
to win compensation for the destruction 
of wildlife caused bj^ the 1969 Santa 
Barbara oil spill. ^ ^ ^ ■ 



Activity 2 

THE LAW OF THE SEACONFERPNCE — A Simulation 



Introduction ^ 

V 

In 1970, the United Nations General Assembly unani- 
mously, adopted the resolution that declared* th^ oceans 
"the common heritage of mankind" and not be limited 
to control by a,ftw nations. It held that the resources of 
the oceans should, therefore, be exploited to benefit all 
of mankind. The third Law of (he Sea Conference Was 
convened,in.l974 to (Jraf^ the L^w of the Sea TVeaty. 

After several >;ears of ineetings,va constitution, gov- 
erning how the sea is to be used and how its,living crea- 
tures can b.est be protected, is yet to be agreed ypon. To 
write a. treaty acceptable to all nations is difficult be- 
cause the laws must cover so many complex issues — the^ 
rights of scientific research, protection of the ocean en- 
vironment, development and sharing of marine technol- 
ogy — and the fact that different nations have different 
interests jn the seas' many resources. The number of 
conflicts and potential conflicts regarding use and n\an- 
agement of t|ie sea has increased as new technologies are 
developed to extract the seas' resources and as countries 
with growing populations seek new food sources. 

Landlocked nations, for example, want io be assured 
that even if tijey do not have direct access to the sea they 
will still be able to benefit from what the seas can pro- 
vide. Many lesser developed rfatibns depend on fish as 
an important food source and ^^^ant to protect their fish- 
ing waters. Some of the highly industriali2ed4iations,.in 
order to expand production, need to find adBitional^ 
sources of raw materials such as nickel, copper- and co- 
balt and look towards mining the seas for these impor- 
tant materials. However, mining the seas requires a 
highly developed technology and large sums of money 
to finance the exploration and drilling. Thus, only 
the wealthier nations can afford to embark on such 
^ ventures. * 

* The many issues that need tp be resolved and agreed 
v^pon by all nations include some of the following:? 
Fishingt How can landlocked nations share in the 
harvesting of fish? 
' Protection of Marine Mammals: How can en- 
dangered sea animals be protected from over hunt- ^ 
ing or being killed because they become trapped in 
or interfere with the fishing nets? 
Marine Pollution: How can ocean pollution be 
controlled? If oil tankers collide and a large spill 
occurs, who would be responsible for the damages 
to property, marine life, beaches, etc.? 
Shipping and Navigation: Do nations have the 
right to restrict or control the types of vessels^that 
travel over the seas? 

Territorial Zone: Ho\y far out to sea can coastal 
' * states claim their control? (Many countries "have ex- 
tended their clz^im to economic rights from 12 miles 
to 200 miles from their coast) 



Mineral Resources: Who will control the mining of 
. minerals in international waters? (An Intecnational 
Seabed Authority is being organized, but* its role 
and membership has yet to be established.) > 
Scientific Research: How should rules be es- 
tablished in' conducting scientific research? Would ' 
research conducted by another country violate the \ 
privacy of the country? Should research be moni- 
' tored by an international body? * . v 

Marine^ Disputes: How should disputes between 
nations be settled? Shopld an international court 
be established to scttle^diSputes? 

Overview of the Simulation 

In this activity the class will participate in the Law of the 
Sea Conference and develop a set of resolutions govern- 
ing the use of the oceans that will be acceptable to all 
nations. While such a task is complex and intricate in> 
real life and ha^ perplexed even the experts, the object ii 
this simulation activity is simply to consider some of the 
different interests and concerns involved ig? establishing 
rules gpverning the use and protection of an important 
resource. With new, advanced technology the depths of 
the ocean have now become accessible. Yet to ensure 
that all people will share in^ts benefits, a fair and just 
Law is necessary. 

The class is not expected to cover all aspects and de- 
tails of the Law of the Sea TVeaty. However, in the 
-process of examining some of the major aspects of an 
international treaty, one can begin to sec that protection 
or developm^tt-o^esources reAuires much wisdom and 
foresight. The Law^Mlic Sea will perhaps reflect the 
types of issues that people will encounter in the future 
when they explore space or colonize currently undeve- 
loped lands such as AntarcticJa. ^ 

Prdce4^re For Developing The Group £aws 

1. The class wiil be divided into three groups, each of 
which will effect a set of rules and regulations. (See 

■ flowchart. Figure 1) 

2. Each group will represent one of the following 
groups of nations; 

• DEVELOPED NATIONS ^ 

• LANDLOCKED NATIONS 

• DEVELOPING COASTAL NATIONS 
Each group member is to select a different country to 

represent. Make sure that each person selects a different 
coutitry and takes some time to become familiar with 
the concerns and needs of that country. For example, 
look up some of the basic information on the country 
selected. What is its land and population size? What is 

' UnliKc national laws which ^rc established by the government, inter- 
national laws cannot.be imposed on a na:ion unless It jchooscs^to 
adopt those Taws. , : 
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the average income-of its people? What are its major* 
products? What does il ijnport or export? . . . 

What are some f f it^ problems? How does it utilize 
t^e sea and to what* extent does the sea play in Its econ- 
omy? Make a namepldtQ^with the name tff the country 
aiid list some of its important characteristics. This 
nameplate will serve as ybur identification throughout 
the simulation. v ^ ' ^ ^ 

y. From tlji^ perspective o^the group tha^ou are 
re'presenting^ develop a set of law^ that will best 
meet j;our needs and pr^ect you/ interests, 

a. Read the ".perspective'-^ of your group on pages 
102 to 103 and background information on ma- 
rline resources and the Conference on the Law 
of the Sea on pages 98 to 101 . 

b. Identify the area of your major concern. What 
types of laws should be written to'regulate the 
use and protection of this resource? Since there 

. are areas of greatec interest to you, the laws 
dealing with subject categories related to your 
>>concerns should be developed \yith greatest 
^ ^ care and detail. 

' ' Use Student Handout tf2 i% ^ guide in develop- 
' ihg rules/regulations for each of the subject 
caieMries listed:- ^ 

* * • PROTECTION OF MARINE > 
* •* MAMMALS 

• WfARTr^ife POLLUTION 

• SHIPPING AND NAVIGATION 

- • TERRiJORIAL ZONE 

• MfNERAL RESOURCES 

• StflENTilhc RESEARCH 

• MAJglNE DISPUTES . ^ ' . • 

• * . ♦ 

d. As you develop a resolution- for each subject 
area, consider theTollowing questions: 

• Does the rule ,pu| a nation or some nations at 
a disadvant^ige? ^ » 

. That- is, will all nations support the rule? 
. Will permitting or proTiibiting an activity be 
harmfuj to the marine environment? 

.•''AVill.it be easy or difficult for nations to 

alpide by thefe'gtriations? 
•'"W^ll nations fc^ that their rights will \iOi be 

adequately.pretected? * 

^ Will the rule/regulation create more or less 
(Conflict between nations? 

• How^ight the economy of a nation be af- 
fected by the rule? 

» What proljlem(s) might arise las the result of 

- ' the ruling? 

er*§ome of the issues needed tOij)e resolved arc 
brieflylisted be^pw. Consider t|esc issues frqjm 
. . ^ -the perspective of yourjgroup as, well as the na- 
• tion^you represent and, as a group* develop a 
, /.resolution that addresses each of the issues. 

100 • . - 
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Issues -/ » / . ► 

Fishing ) . ' ^ \ 

• How should nations insure that their waters will 
not be overfished and result in depletion of fish 
species?^h6 would determine this? 

How.sliouia landlocked nations be provided access 
tO/fishing? 

• flow should Jiarvcsting of highly migratory fish be 
/ . controlled? Who should determine this? * ^ 

• New fishing techniques used by some countries c^n 
bring large harvests^. Should fishing metho^ls be 

. controlled to grev6nt overfishing? Should prac- 
tices, such as dynamiting coral reefs to obtain fish, 
be prohibited? ^ 

Marine Mammals 

• Given that .whaling, seal hunting, etc. are/imporr 
\ tant to the economy of many nations, how can ma- 
rine ip^mmals-be protected?^ 

• On what basis does one ^determine, what species 
' should be protected? ' " • 

• Marine msfmmals are often killed because they in- 
terfere with fishing. Should this b;; permitted? 

Marine Pollution ^ 

. • Should ^,ach nation establish its own pollution stan- 
dards or should international^ standards be es- 
tablished? > 
* • 

• If a natiorf*s own pollution standards are more 
stringent than international standards, does it iiave 
a right to regulate the waste disposal of foreign 
ships that enter its territorial waters? 

• Who should be responsible for monitoring pollu- 
tion in the marine environm'ent? 

• How should dumnjng of ^aste tind dsfngerous 
chemicals.be controlled? iT one country dumps 
toxic chemical? which affect a neighbor, how 
should the problem be settled? 

• How can the quality of the ocean environment be 
best protected? 

Shiptiihg and Navigation 

• How do" landlocked nations gain access to the sea? 
Should neighboring coastal nations be obligated to 
provide port facilities? 

• Should all nations be permitted to sail whatever 
type of vessel they wish on the high'seas (e.g., com- 
mercial, military, super-tankers, submarines)? 
Should all ships be expected to pass.a safety check? 

• Should there ht any regulations on a ship's conduct 
on the high seas? 

• How should crowded shipping lanes be regulated to 
avoid collisions at sea? 

Territoria! Zones 

• Nations have agjpcd to accept the concept of terri- 
torial sea as the sea qut to the 12-mile limit from the 
nation^s coast. That is, it has control over all activi- 
ties that occur within this area and other nations 
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must abide by its regulations. Several nations, in 
addition I, have claimed an economic zone out to 
200 miles (claimrng the right to all living and non- 
livirrg resources wifhin that zone such as fish, oil,'' 
g^s, minerals, etc.). Will this economic zone Cex? 
eluding the 12-mile territorial sea) still be consid- 
ered the **high seas"? . ^^^^ ' 

• Many navigational straits are narrow, often less 
than 24 miles wide. With the territorial sea defined 
as out to 12 miles, coastal nation^ could claim con- 
trol of these straits. These straits are an important 
part of international shipping lanes. Should ships 

. of all nations be permitted to use these straits freely 
\yitbout constraints imposed by the coastal nation? 
Will passing ships have to meet the pollution and 
safety standards set by the coastal nations? Does 
this interfere \yith the concepts of "freedom of the 
high seas"? Should, for example, submarines have 
to 'surface so that the coastal country can keep 
track of its activities? Does the country have a right 
to keep out ships that might cause harm, such as 
large supertankers that carry oil? 

• If a coastal nation does not use or develop all the 
resources within its 200,mile economic'zone, can 
other nations, especially landlocked nations, be 
permitted to freely exploit these resources? 

Mineral Resources 

The issue of mineral resources is perhaps the major issue 
of the third Law of the Sea Conference and has raised 
numerous question. # 

• How should the concept of "common heritage" be 
defined? Developed nations favor a free and open 
access to the seabcds so long as they are nbt part of 
a nation's territorial zone.. Developing nations, on 
the other hand» feel that exploitation of human- 
kind's heritage should not be a ''free for all" but 
controlled by an accepted international authority 
How should each nation be assured of d fair share 

^ of the 'mineral resources? (Only a few nations or 
large private companies have the sophisticated 
technology and money to mine the deep seabeds.) 

• If an Intermitional Seabed Authority is established, 
how should it be organized? What powers should it 
have? Developing nations outnumber developed 
nations and because of this, developed nations feel 
that they will not be heard and that their intents 
will not be considered. 
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• How might a cooperative sea mining. venture be or- 
ganized? The Enterprise, a, public international 
mining company, }ias been proposed. (It would 

'operate on behalf of all nations or a group of par- 
ticipating nations.) What might happen if seabed 
minerals compete with the minerals produced on 
lanc^to the extent that the land mining nations lose 
customers? The highly developed industrialized 
nations for the most part would prefer to mine 
inerals on their own since they have the finances 
and technology Should they be obligated to share 
their technological knowledge and capital? 

• Mining could interfere with the habitat of marine 
animals. How might living resources be protected? 

Scientific Research » 

• Should a coastal nation have the right to regulate 
another country's scientific research when that re- 
search is conducted within its economic zone? How 
can one distinguish between research conducted to 
gain new scientific knowledge and research related 
to economic or military purposes? If the research 
results in monetary benefits, should the country 
conducting the research share the monetary gains 
with the other country? ' 

• If a nation conducts research within a coastal na- 
tion's economic zone, is it obligated to share its re- 
search findings? What if a coastal nation does not 
want research reports (especially if they involve 
military . security) ^concerning its territory 
published? How can the country's privacy be 

. protcd£d2_ 

• Should a coastal nation have a right to refuse per- 
mission to another nation who wishes to conduct 
research? Arc there any circumstances which might 
provide grounds for refusal? What if the research 
requires use of explosives, the building of large 
ocean platforms, or artificial islands? 

Marine Disputes 

• What method should be employed to settle marine 
disputes between countries? If a court is es- 
tablished, how might'its members be selected?. Will 
the court have the power to enforce its decision? 
Will the interests of every nation be' fairly rep- 
resented? ' • . * 

• What if the nations involved do nOt accept the deci- 
sion of the coyrt? 
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Group Positions ' 



DEVELOPING NATIONS: 
As developing nations yo^ depend on Jlsfiing to provide 
your people mth an important source of protein food. 
If you do not obtain an adequate harvest offish, hunger 
and malnutrition will become an even greater problem. 
When you allow other countries^who have large, fast 
fleets of boats and rhore modern fishing equipment to 
fish in your waters/your own small fishing fleets are put 
at a severe disadvantage. In addition, overfishing of cer- 
tain types offish can deplete that fish species and can 
result in the decline of your fishing industry. Already, 
many types of fish are rapidly declining. Your boats 
have to go farther out to sea and, in many cases, have to 
go beyond your own territorial boundaries. Also, fish 
are constantly moving and t,o harvest thetn one 'must 
follow their migration. For example, some fish breed 
and spawn in your waters but move io distant places 
duritjg their lifetime. You feel that fish origihatingfrom 
your waters rightfully belong to you, ( ^ 

Qn the topic of ocean mining, your concern is that 
you will be deprived your fair share of the resources. 
Ocean mining is no simple task; it requires highly so- 
phisticated technology, expensiy^equipment, large sums 
of capital and the /capability to refine the extracted ore. 
In thai respect, you can not 'compete with highly Indus- 
irialized nations simply because you lack the technology 
^und money If there is no control over ocean mining, the 
developed countries^ will reap all the resources, leaving 
you with nothing. From your penpective, the idea that 
the oceans are a common heritage holds no meaning if 
you cannot share in that heritage. You want assurance 
that you, too, will have a share of the valuable re- 
sources. You support the idea of an International Au- 
thority to govern alUeabed mining. It is only in this way 
that the common heritage of the sea can be protected.' 
The authority will operate on behalf of all nations; 
nations who develop the technology and scientific ex- 
pertise will make it available to the authority. 

Several member nations of your group are major pro- 
ducers of such metals as copper, manganese, nickel, 
cobalt, etc. If the ocean becomes a major source of 
metals, the land mining industries of those nations will 
become severely jeopardized. It is even possible that 
they will not find buyers^ for their products or the cur- 
rent prices will drop. Ocean mining can create even 
more severe ecoftomic problems for these nations than 
they presently experience. 



LANDLOCIf J^ NATIONS: 
As landlocked nations, you maintain that you cannot be 
denied access to^ ocean resources simply because you 
have no claim to coastal waters. Since most fish are 
found within 200*miles of the coast, having free access 
offish beyond that zone really has no meaning. §ome of 
your fishing fleets have traditionally harvested certain 
areas of the ocean and depend on being able to continue 
fishing there. Although nations are willing to allow you 
to fish whatever they consider (o be surplus, you believe 
that this is instifftahit. You belieii^e that you are entitled 
to a greater, more equitable^ share of the sea's living 
resources. 

In addition to the Hying resources of the sea, you 
wantjhe right to exploit the mineral resources on the 
continental shelf , lying within the 200-mile zone thai 
many nations have claimed economic rights. Yousup^ 
port the establishment of a strong seabed mining Au- 
thority of which all nations, Coastal and landlocked, are 
included. Such an Authority would control all mining 
activities; members would contribute technical knowl- 
edge, equipment gnd money, and all nations would 
share in the production and sales of the minerals* 

However, several members of your group are not en- 
thusiastic about large scale sea mining because they fear 
that their own land mining activities would, be 
threatened. Mining large quantities of metals that are 
currently scarce will bring prices down and force them 
out of business. For many countries, the export of cer- 
tain minerals is their mqjor source 0/ income. They 
would prefer to see mining controlled in a manner that 
will not in any way disrupt or threaten their economy 
It is also important that your shipping vessels and air- 
craft be permitted to travel over territorial waters with- 
out restrictions thai might place you afa, disadvantage. 
In order to use the .seq^ you need access to port facilities 
as well as unrestricted land passage to the seaports. You 
mightjbe placed at a' trade disadvanta^ if high taxes or 
tolls ark charged by neighboring coastal countries. 
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DEVELOPED INDUSTRIALIZED NATIONS: 



4s highly industrialized nations, you require large quan- 
tities of Nickel, copper, cobalt, manganese, etc. in the 
mantifacture of your products and building materials^ 
The strength x)f your economy depends upon your abil- 
ity to obtain these resources, and not having to rely on 
limited land supplies or on other countries that are your 
current suppliers. Depending upon the goodwill of other 
countries can place you in a ffrecario{is position for you 
cannot always be assured that a supplier will continue to 
sell at a favorable price, especially when a resource be- 
comes sqprce. (Petroleum is a good example.) 

You have the capital, e^^ipment, and technical 
"know how** to develop ocean resources. You advocate 
complete freedom to exploit the, seabed in international * 
waters with no restriction on the amount of niinecals 
you mine. The vast supplies of metal ores in the ocean 
bottom (estimated to last thousands of years) can free 
you from the dependence of importing needed metals. 
You, prefer the formation of an International Seabed 
Authority which simply oversees mining activities in in- 
ter national waters by issuing licenses to private or na- 
tional companies and insuring that those activitie,s do 
not endanger the ocean en vironment or interfere with 
fishing or shipping. From your perspective the common 
heritage doctrine means that the seabeds are free to all 
to exploit as long as the activities do not infringe on 
anothen nation's territory. You oppose the idea of an 



authority which sets controls on the amount of metal 
mined, mining locatibns, and the ^ale and profits of the 
metals. ' . 

^ If deep sea mining in international waters is placed 
under the strong control of an international authority, 
your mining activities can 6e severely hampered. Since 
landlocked countries and developing countries represent 
the majority of nations, your voice in various mgtters, 
may not be heard. Your investments in the research and 
development of sedhed mining is wasted if you cannot 
reap its benefits. Just setting up exploration operations 
can cost hundreds of millions of dollars. To put a min- 
ing project in operation is estimated 'to cost at least a 
billion dollars. Yoit want assurances that you will not be 
risking your investments for nothing. It is your belief 
that those countries which have made substantial invest- 
ments in developing seabeds should have greater voice 
in the matter. 

You do offer to help set up a separate miping opera- 
jibn, the Enterprise, to assist developing nations in es- 
tablishing their ocean mining industry You are willing 
to, contribute your technical expertise and some finan 
cial aid, but, of course, do not expect to place alfyour 
technology and capital into a common pool for all to 
share. ^From your viewpoint, you don *t want to do all 
the work while {he others sit back and profit from the 
results. • r ' 
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PROCEDURES FOR 
COMPLETING THE LAW OF THE SEA TREATY 



1. Set a timeline for the groups td^ complete the "laws" 
of the groups. Upon completion of the groups' 
laws, each group will make two copies of its own 
laws and submit one to ^ach of the other grapps. 
These group laws are to'be revieyved befoje the 
presentation. 

2. Each group wtif select (a) spokesperson(s) to present 
the laws developed by the group. It is suggested that 
the set of laws be divided into^several parts (equal 
to the number of members in the group) and that_ 
each group i^ember present one of the sections. In 
this way no one person assumes the entire responsi- 
bility of the presentatioil. The presentation shpuld ^ 
include an explailation of the law and the reasons 
why such a law should be adopted. It is important 

to develop a strong case for the law proposed by 
one's group. 

5. ^Following each group's presentation, other mem- 
bers of the world organization may raise questions. 

4. Upon completion of the presentation and question- 
ing, the class will again meet in the individual 
groups to discuss the laws. During this group meet- 
ing, the members tvill identify those laws which they 
approve or disapprove. That is, what laws are ob- 
jectionable or go against the group's interest? Oo 
somp laws seem grossly unfair? ^ 

'5. After identifying the laws that do not meet its ap- 
proval, small committees from the group will be 
formed. These committees will arrange to meet with 
members of the group that proposed the laws. In 
these small meetings the members will'try to con- 
^'vince the others to make changes or adjustments so 
that the-law,is more agreeable to everyone. To reach 
an acceptable agreement involves the art of negotia- 
tion. Some "give" and "take" is necessary. Making 
some concessions or "trading off" on minor points 
may result in achieving positive results on the major 
points. Some important questions to keep in mind 
include: 

• What a^ the possible effects of the law? 

• Will the law increase or decrease the likelihood of 
international disputes? V ^ , * 

t Who will i^ the long run benefit from the law? 

• Will the quality of the^cean environment be ad- 
versely affected by the law? t 

6. When the groifp members have completed their ne- 
gotiations, modifications and revisions, the ]iiem- 
bcrs will assemble as an entire group to finalize the 
Law of the Sea TVcaty. The laws pertaining to each 
subject will be voted upon. 

7. Each of the major subjects will be discussed in turn. 
On the chalkboard orlargesheet of paper 'jst all the . 
proposed laws pertaining to that topic. (e.g., fish- 
ing). TVy to group the laws in some order: that is. 



the laws that addressed the same ^nt should be 
grouped, together. The members- will e^aiftlne the 
laws and are permitted to raise questions or discuss 
the merits/disadvantages. If two laws are very simi- 
lar, incorporate them into one. . ^ • . 
8. Following parliamentary procedures, rhember^lia- 
tions will call for a vote. Each law will, be voted 
upon in turn. Op\y laws that jeceive unanimous ap-» 
proval will be adopted.. When all the laws pertain- 
ing to a given topic have been voted upon, examine 
the approved set of laws governing that issue. 

• Are there any.lavys that contradict one another. 
Can both rulings he applied withqiit creating dis- 
putes or misunderstanjdings? 

• Have too many laws beeh eliminated so that major 
areas *of concern are not addressed? 

• Should any other laws be added? • 
Member nations may propose changes or modifications 
so that the set of laws is consistent and complete. These 
additions must attain- the approval of the other 
members. - v 
* 9. Use the above procedure for selecting the laws gov- 
erning the other topics. Continue in this same man.- 
ner until all topics haye been discussed. 

10. Conjpile all the adopted laws into a complete and 
finalized form — The LaW of the Sea Treaty. To 
complete the simulation, each ^member nation will 
sign the treaty. ' ^ 

AddiiionalRefererices: 
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Reading 19 \ « 

The Oceans In Our Futufe - 

by Larry Booda , ^ * * ' . ♦ 

Reproduced by permission from THE FUTURIST, The World Fuiure Society, 4916 St. Elmo Avenue, \^ashinglon, R.C., August l;^77, pp.233.242. 



Live un4er,the sea? Mine tfee ocean floor? Grow salt-water 
^oysters in Kansas City? All these are real possibilities for 
the coming decades. In the following article, a specialist in 
odean affairs* reports on what -is now happening in the 
" utilization of the sea,* and what can be expected in the future. 



Man is d land animal,' but is more 
closely tied to the sea t^an most peo- 
ple ever realize. Sixty percent of the 
world's largest cities are located with* ' 
in less than 30 miles of the ocean, and 
an estiiftated two-thirds«of all' of the ^ 
worlH*s people live withirvSO miles of 
the coast. This heavy concentrkion of 
people in only 12% ,of the total land 
ar^a comes f^m the fact thaft the sea 
has, from th^etiearliest times^ served a 
multitude of human needs. Dowri 
through the millennia, coastal-dwell** 
ing people have harvested bountiful 
crops of food from the sea, often de*' 
pending almost entirely on fish and 
marine invertebrates for their dietary 
protein. In addition, the sea has pro* 
vided man with an effici^!^means of • 
travel, making worldwide trade very 
ea§y. o 

Today man is beginning to run out 
of resources on land, and is turning 
evef more to the sea» which until ^e^* 
cently seemed an inexhaustible 
storehouse. But he is fast learning 
that the sea, though immense, also has 
limits. Already he has seriously ov^r- 
fished many of its most* produptive 
areas, so that they npw produce only a 
fraction of their former bounty. 

Offshore oil exploration began only 
tl^jree decades agq. but vast quantities * 
of oil and natural gas now are being 
pumped from beneath the Gulf of 
Mexico and the North Sea. Valuable ' , 
deposits of manganese and^ phosph* 
ates are known to exist on the ocean 
bottom, but -are not yet being ex- 
ploited. Vast renewable sources of 
energy exist in both the motion of the 
water and the temperature gradients 
of the tea, and engineers believe that 
they can tap this energy', if adcqvatty ' 
deveiopm*ent funds are pt^ovided. 

As man's technology to exploit the 
resources of the sea advances, the 
political climate surrounding the 
oceans is becoming heated. Reyolu* 
tionary changes xame after Wjdrld' 



War II when more efficient methods 
of catching fish and killing whal^ 
were developed* In. recent years, 
foreign fleets Ijave been literally 
"vacuuming" the rich fishing grounds 
off U.S. ooasts wit}}out regard to 
Sspecies. 

However, the situation is now 
changing. Law of the Sea, conferences 
have been held for the past six years in 
Geneva, Caracas, and New York, and 
one of the f&w points of agreem^t- \^ 
that every coastal nation should have 
control over a zone along its shores ex* 
_ tending out to 200 nautical miles. The 
coastal nation would have jurisdiction 
over the resources of th^aj zone, though 
the zone of total territorial control 
would be only 12 miles. (Tradi- 
tionally, it was ^nly three miles.) 
Many countries ha ve' established ^uch 
zones, and the United States joined 
them last year when Congress passed 
a law establishing a 200-mile zone. 
Starting last March,!foreigiji jjlshermen 
became subject to licensing'and fish- 
ing quotas. Severi&l countries dis* 
regarded the new^ ruling'at first, but 
after the well-publicized seizure of two 
^vi|t fishing, vessels by^the U.S. 
Coav^Guard, compliance improved 
markedly. 

By the- year 2000 th^e should be 
complete international agreement on 
fishery quotas ^ that a maximum 8us« 
tainable yield of evtfry species will be 
maintained. There arfi partial controls^ 
« in effect now through bilateral and 
multilateral agreements and through 
organizations covering the northwest 
Atlantic ^and the northern Pacific.^ 
These agreements have brought utfder ' 
^ ({ontrol such practices as tHe Japaneie 
'tfking salmon in the deep Pacific 
bef6re they could return to spawning 
grounds in northwestern U.S« and 
^ Canada, and in the Atlantic where the 
, Dani^s have been taking salmon that 
♦ would otherwUe have spawned in 
Scottish streams. International con- 



ferences on whales have redded the. 
destruction of the magnificent nwmii- 
mals, though the Soviets and th*e 
Japanese still operate whaling fleets. 

Oceanographic research scientists 
also have a stake in the Law of the 
negotiations. In the past; scientific 
vessels were free to roam wherever 
th^y pleased. Now they find it in- 
creasingly difficult to keep from 
violating other countries' zones. PauF 
^Fye, Diccctor of the Woods Hole 
(Massachuse*^tts) Oceanographic In- 
st it uti on, >st ates that his research 
vesse!>. sptnd 38^ of the time within 
200-miie lunits, and that it is beconir 
ing increasingly difficult to make ar- 
rangements with controlling countries 
to pon^uct research in their zones. 

" Mineral Wealth Snags 
l^egotiatiohs « . 

The potential mining of the deep sea 
has created an international furor, 
threatening to upset all other Law of 
the Sea negotiations. The principal 
reason is that vast i^re&s of the ocean 
fioor beyond the 200-mile limit are 
covered with black, potato-sized, 
mineral-rich nodules that may even-^ 
tualiy be worth many fortunes to their' 
takers, whoever they may be. The 
nodule^ carpet the ocean bottom in. 
many^^ places, lying within inches of 
each other at depths of from 15,000 to 
18,000 feet. The principal component 
of thesetnodules is manganese — aboutx 
^9% in the Pacific nodule?. Other 
metals 4n the nodules include iroft 
(6.3%), nickel (1.28%), copper 
(1.07% ), and cobalt (0.25% )? It is the 
last three metals* rather than 'the 
manganese that make mining th^ 
nodules economically attr ai^tlve; 

Some 15 years ago. Deep Sea Ven* 
tures, Inc:, of' Gloucester Point, 
Virginia, began to investigate the 
nodules in the Pacific at a location 
about equidistant from Hawaii, Lot 
^ Angeles, and Acapulco, Mexico. They 
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Submarine jVe^oa Gamma cruises into port after mission. Designed, built, and 
operated by General Dynaiiilcs, Inc., of San Diego, Califomiaf she (md her sister 
ships Nekton Alpha and Nefffon Beta are commercial ^'workhorse" submapnes. 
Tlie three have made a iota} of about 2,000 dives on a wide variety of missions in* 
eluding pipeline inspections, environmental studies, fisheries resei^rchi dam in* 
spections, and search and salvage missions. ^eAfonsubmarines are 1$ and alialf 
I feet long, carry a crew of two, are powftred byj^ad*acid batteries, cruise at two 
Icnots submerged, have a range of seven miles, and have a maximum operational 



dc^th of 1,000 feet. 

invested l^eaviiy in .developing 
methods to retrieve the nodules (^nd 
refine them, and began test-mining 
operations early in 1977. In Che mean- 
time, three consortia headed by U.^. 
firms (Kennecott Copper,* Interna- 
^ tionar Nickel, and. Lockheed) plus 
German and French combines, have 
entered Ih^ field. The Japanese are ac- 
tive in several of these groups. The 
companies have now advanced to the 
point where they have the know-how 
and the technology for profitable min- 
ing of tke nbdules. ' 

The ri^ization of the full potentiaP 
of the nodules dawned suddenly on 
th^ developing nations participating. 
in«the'Law of the Se^ Conferences 
This group, the so-called **77,** 
gatheretflhgir votes togethjpr and pro- 
posed a rSfljcally different approach 
4ff8t control of deep'sea mineral ex- 
ploitation. The developing nations 
want control oX deep sea mining 
placed in the United Nations, with the 
mining opiPations conducted'by a UN 
**Ente^prise*/ which would be 
launched with financing and tech- 
nological know-how from the 
developed^nations but dominated by 
the **77*' through their numrbers. Some 
delegates fear that the Law of the Sea 
negotiations will polarize the in* 
dUstrialized and the developing na* 
tions on completely divergent and m* 
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compatible courses. One delegate has 
said that the developed nations will go 
ahead with their mining*plan3 regard- 
less olipvhether agreement is reached. 

In November 1974, Deep Sea Ven- 
^^tures sent a ien]^hy legal document to 
the U.S. Secretary of ^t'ate^ asking for ' 
protection of its investment if the com- 
pany began mining, and to allocate a 
"claim** in which it would be pro- 
tectee). The State'Department did not 
act on this claim, believing that it' 
would adversely affect the Law of thf 
Sea talks. Because of Administration 
^ inaction, bills were introduced in Con- 
gress that would protect companies. 
. that want to mine in the deep sea. 
Hearing^ were held early in 1977, and 
chances of passage of such laws are 
good whether the Sta'te Dcpartntent , 
appi^ves or not. 

Besides these jurisdictional 
problems, there maybe serious en- 
vironmental problems to be solved 
before large-scale undersea mining 
can take place. Ov'er. the .past two 

* years, the U.S. National Oceanic at^d 
Atmospheric Administration (NCAA) 
has been conducting a study of deep 

^ ocean mining to determine its en- 
vironmental effects. NOAA officials 
believe tKat t)\ey should give guidance^l 
to industry on equipment design to 
meet environmental standards, and 



that th\8 must be done soon, before the 
companies commit vast sums^of 
m*oney ^fpr^equipment that would b*e 
difficult ,to change later. If these 
jurisdictional and environtfiental 
problems can be solved ^a'nd mining 
companies^ given the signalr to go 
ahead, un^rsea mining o^ierations 
could be wejil under way by 1982*and a 
large-scale \indu'stry Existent by the 
yyr 2000. , 

Other valuable mineral deposits are 
known to exi^t on the seabed, includ- 
ing phosphorite (calcium phosphate), 
which is use^ mainly^ for fertilizer. 
NOAA has tdentified^valua.ble 
, deposits along 'the coas^ of (California 
^and Georgia that could be exploited 
without developing any new tech- 
nology. Present domestic sources "will 
be nearly exhausted by the 1990s. By 
that time these larg%jnarine deposits 
could relieve pressures on land 
sources and ease the necessity of 
transporting the mineral over long 
distances. ' , 

Oth^ hard-rock minerals that exist 
on the seabed include barite, copper, 
molybdenum, lead, zinc, and possibly 
uranium. Coal deposits^ are known to 
exist joff Massachusetts and metallic 
sulfides off the U.S. Gulf Coast, 
California and Alaska are famous for 
Jtheir alluvial gold deposits; during 
glacial periods, when much of the 
world *s water was frozen in glacierst 
the oceans were lower and streams ex- 
tended much farther out than they do 
now. The ancient stream bedsi now 
submerged, are thought to contain 
gold and other precious metaU. Other 
promising submerged stream bed sites 
exist in Lake Superior and .off the 
Atlantic coast between Cape Henry, 
Virginia, and Cape Hattei^s, North 
Carolina'^ 
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Aquaculture Promises Abundant 
Food 

♦ * Throughout tiistory, the sea has 
served man primarily as a source of ' 
food, and eyen though we may be 
about to witness a great expansion of 
man's uses of the sea, food production 
will probably reriiain the most impor* 
tant. One of the most ec;pnomically 
promising and ^environmentally accep* 
table ways ^ exploiting the sea for 
human needs is through coittrolled* 

^ ^ envirdnment fi^h farming,' or 
aquncultureoThe culture of fish and 
shellfish is an ancient skill, practiced 
in the pa^t mainly Jby oriental peoples. 
They raided marvy kinds of fish, clams, 
and*oysters in primitive ponds and 
protected waters. TOfiay's 
aquaculturist, in western countries, a,t 
, -least, is^ihore likely to run' a highly 
scientific, specialized- operation. For ' 
example, "Domsea Farms'* in Puget 
Sound, Washington, is raising pan- 
sized salmon that never go through 
the cycle of leaving the streams where 
they were hatched, migrating to the 
sea, spending their adult lives there, 
^ andSeturning finally to their 

birthplace tospawn and die. Doms^a's 
l2*ounce beauticf^ are raised iq pens 
that permit ciccqlation. of the natural 
waters of Puget Sound, and are fed 
scientifically-balanced rations. After 
years of trial, the company has now 
become a profitable venture.* 

The outlook for a U.S; national 
aquaculture program, supported by 
legislation now b&fore Congress, is 
good. A special committee of the Na- 
tional Research Council of the* Na- 
tional Academy of Sciences is con- 
^structing a National Aquaculture 
Plan. Committee Chairman Don 
Walsh, Director of the Institute for 
Marine £Kid Coastal Studic^, Univer* 
sity of Southern California/ hopes to 
have the plan ready for the second ses* 
aion of the 95th Congress. The plan 
will take into account not only the role 
of government, but also of private in* 
dufttry and universities. Walsh, inci* 
dentally, is co-holdor of the world's 
depth record of 35,800 feet, set in 
January I960, in the bathyscaphe 
^ Trieste, in the Marianas Trench west 
» of Guam. It is the task of the Walsh 
Committee to determine Jhe extent 
that aquaculture can contribute to the 
U.S. food supply. Possible roles of 
government, industry, and univer* 
sities in aquaculture research are 
' being examined, and "the committee 

will recommend ways to stimulate a 
program. 

The United States established a Na; 
tional Sea Grant Program in. the 
rAid-1960s, an(l it is now active in the 
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universities of all of the coastal states 
and oixe Great Lakes state. It is hoped 
that the Sea Grant Program, by fund- 
ing research, can lead the way in 
marine food (production, muctf as the 
Land Grant College Program that was 
started in 1865 'helped the U.S. to 
become the greatest agricultural na- 
tion in the world. The Program ngw 
allocates $27 nullion a year, and is 
matched by local and state funds. 

Following is a sampling of Sea 
Grant*supported research: 

Salmon are being cultured in pens 
on both the Atlantic and Pacific 
coasts as part of investigations 
now under way in the controlled 
growing of popular salt-water fish. 

• Marine shrimp farming is develop- 
ing along the 'Texas Gulf coast and 
on the east coast of Florida and » 
Georgia. 

• Very large fresh^water prawns are 
being grown in Hawaii, Puerto 

* Rico, Georgia, and Florida, o 
^ Lobsters are being grown ex peri* 
mentally in the northeastern states 
and at one location on the west 
coast* 

• The blue, or hardshell crab, is a 
subject of investigation from Mary- . 
land to Miami, while other crabs 



^ are being experimentec^ with 
San Diego and Guam. 
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A project in Maine uses the he^itsd 
effluent of a power plant to speed tlie 
growth of shellfish. In both Maine and 
.Massachusetts, experimenters are 
using *'raft** culture in whfch Ihe 
oysters are groWn in multiple trays 
suspended vertically from raftsj in 
natural waters rich in algae, the food* 
of the pnollusks. 

Oyster culture is currently of very 
special interest, and the Woods Hole 
(Massachusetts) Oceanographic In- 
stitution's a leader in the field. Under 
the guidance of biologist John Ryther, 
young oysters feed on algae fertilized 
with human wastes as part of a project 
to develop a way to convert sewage 
into food. The cycle begins with 
human wastes being mixed with sea 
%ater and held in settling ponds. Dur- 
ing the summer,^ lush growth of algae 
occurs in the ponds, and this water is 
then circulated through tanks with 
long trays of young oysters. Oysters 
are 'Tiltgr feeders,*' siphoning tremen* 
dous quantities of water through tubes 
lined with micro.sco'pic projections 
called cilia, which extract the algal 
cells. In .winter, the sewage-enriched 
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Research submarine Alvin is loaded onto targe oceangoing vessel for transport 
to site for Mid-Atlantic Ridge' study. A!vin Is a deei>-diving vehicle designed 
specihcally for oceanogfaphic research and is operated by the Woods Hole 
(Massachuaetti) Oceanographic Institution. Powered by iead*acid batteries, it 
has a submerged cmising speed of one and one fourth knots and a range of 15 
miles« It can remain submerged for 24 hours and work at depths down to 6,000 
feet It has'a mechanical arm for collecting objects /rom the sea bottom, and has a 
sonar telephone syitem for voice or code conununication with the mother ship. 

Photo: Woods Hole Oceanographic Institution 
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sea water is bubbled in plastic-sided 
tanks where fluorescent lights take the 
place of the sun. 

This kmd of aquaculture cnn be car* 
ried one step further by as) ding sen 
worms» young lobsters, and juvenile 
flounders to tl\e mollusk farm. The 
worms thrive in the sludge of solid 
wastes produced by the oysters, and 
are in turn eaten A)y the lobsters and 
bottom-feeding fish. ^ 

A similar effort is tinder way nt the 
Virginia Institute of Marine Science 
at Gloucester Point» Virgini^i. The In- 
stitute has been engaged in oyster 
culture for sevepl years, and is now 
beginning to process human wastes to 
grow algae nearby Special rare is 
being taken to prevent toxic chemicals 
from nearby industries from entering 
the waters. 

The College of Marme Studies at 
the University of Delaware is now 
growing oysters under completely 
closed*cycle conditions in its iaborato* 
ry at Lewes, Delaware. The mature 
oysters are placed in trays to spawn, 
and the juveniles — so small they look 
like pepper specks — siphon the algae- 
rich salt water and grow rapidly to 
marketable size. The algae are gr(*fcn 
in a pIastic*covered quonset building 
where sunlight rather than fluorescent 
lighting promotes photosynthesis. 
After the water flows by the oysters, it 
is ruji through a purifier. This closed- 
cycle system is now perfected to the 
point where only \Q% replacement 

• water is needed, and thpt need not be 
fresh sea water, but could be artificial 
sea water made by (lissplving sea salt 
in fresh water. William Gaither, Dean 
of the College, predicts that future 
oysters may be grown far from the sea. 
perhaps in Kansas City, using purified 
stockyard wastes to feed the algae. 

Another method of aquaculture — 
confining fish to a portion of the sea 
near shore where they can eat small 
fish but not be^eatijn by bigger ones — 

*is advancing rapidly but is troubled by 
problems relating to the rights of 
boaters and sport fishermen in the 
area. State legislatures may have to 
settle this problem with nevcjregula* 
tionn. 

Marine plants, such as kelp, a form 
of seaweed, hold promise in 
aquaculture. The Japanese have 
grown seaweed for centuries, and use 
large quantities for food. In the U.S., 
kelp beds 'off southern Califprnia and 
Maine furnish algin, an emulsifler 
asect in many foods such as ice cream 
and salad dressing, and in paints. 
Scientists are also making progress in 
producini^ protein and biomedicals 
from seaweed. 



Ocean Thermal Energy Conversion: 
A Promising Energy Source 
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The sun heats surface waters in 
tropical seas to temperatures of 
about 85<^ F. At the same time, 
^ frigid polar water at temperatures 
of around 40^"F. flows in beneath 
these warm seas. This great 
difference in water temperature 
can be put to use generating 
electricity by utilizing low>boiling 
liquids like ammonia to drive tur- 
• bines in closed systems. To obtain 
this power from the sea, large float- 
ing power-generating plants v^ould 
be moored in warm seas such as the 
Gulf of Mexico or the Bay of 
Bengal. The electricity generated 
by Ocean Thermal Energy Conver- 
sion (OTEC), as it is called, could 
be economically transmitted via 
submarine cable to land that is 
within 100 miles. Beyond that dis- 
tance, the power could be put to 
mor6 efficient use at the generating 
site, manufacturing such energy-in- 
tensive products as ammonia (used 
in fertilizers) or aluminum metal. 

Several large Corporations are 
now working on designs for pro- 
totype OTEC plants which may be ^ 
operating by the early 1980s. The 
first OTEC plants will generate 
about 25 megawatts of power, and 
engineers hope to have plants in 
operation by 1985 that will gener- 
ate 100 megawatts or more. 

Capital construction costs'for the 
first OTEC plants are expected to 
be around $2,000 per kilowatC 
generated, but for later models may 
be reduced to as little as $1,100 per 
kilowatt, making it very competi- 



tive with oil*fired generating 
plants. ' 

Environmental impact of the 
power generation would be 
minimal^ and could even enhance 
the growth of desirable sea life by 
enrichment of the surface waters 
with mineral nutrients brought up 
from the depthsJn the^old water. 




OTEC plant proposed by TRW 
Systems of Redondo Beach, 
Californiai would produce 100 
me^watts of power. Hie 340-foot 
diameter floating concrete struc* 
ture would bring up cold water 
fh>m M deep as 4flOO feet through « 
50«f6ot diameter fiberglass pipe, to 
cool the working fluid, probably 
ammonia. Manufactured goods^ 
such as aluminum ingots are 
shown being loaded onto an 
oceangoing vessel. 

Diftgram: TRW Systems-Group 



One aquaculture enthusiast is 
Robert B. Abel, head of the Sea 6rant 
Program for its first 10 years, and now 
Director of Oceanographic Education 
and Research at Texas A&M Univer- 
sity. "Although most projects arp not 
yet breaking even economically,** Abel 
says, **tho beautiful part of 
aquaculture is that you don't need a 
boat, and the demand is greater than 
the supply of oysters, shrimp, and 
salmon.** The consensus of opinion 
among informed members of the 
oceanic community is that within the 
next 10 years,' aquaculture will 
become attractive to private capital, 
and from ♦h^t point onward it will 
grow rapidly. 

Oceans Offer New Energy Sources 
The past 15 years have witnessed 



great strides in the technology of tap* 
ping undersea oil and gas. The conti* 
nental shelves off the U.S. Gulf Coast 
ind beneath Einrope's North Sea have 
been the sites of some of the most im- 
portant new oil strikes made by 
western nations, and have helped 
greatly to save Great Britain from 
economic disaster. By the year 2000^ 
however, the world's continental shelf 
depositji of oil and gas will have been 
^ widely tapped and seriously depleted. 
There are hints that deeper ocean 
deposits exist, but these would require 
tremendously expensive equipment. * 
With oil and gas deposits being used 
up rapidly, many countries are seeking 
alternative sources of energy, some of 
which exist in the ocean. Possibly the 
most promising of these potential 
sources would take advantage of the 
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temperature differential existing bet- 
ween water on the ocean's surface and 
wQter at great depths, often ds much 
as 450<> f; That difference in tem- 
perature can be put to use in a way 
similar to the steam in a steamship. 
(The ship's boiler heats water to pro- 
duce steam, which turns turbines and 
then IS condensed by cool sea water for 
use once again.) In the rase of Ocean 
Thermal Energy Conversion (OTEC). 
the difference in the temperature bet- 
ween w*ater at the surfaccfof the sea 
and the water some distance l^elow 
would be used to boil and recondense 
a volatile liquid (^immonia, for exam- 
ple) in a closed system. The OTEC 
principle was demonstrated by a 
Frenchman, Georges Claudf* who ex- 
perimented with it in Cuba during 
1929 and 19.10. More recently, a 
demon<:tration plant was operated in 
the U.S. Virgin Islands, pumping cQ.ld 
sea water through the jacket of ^ 
vapor condenser utilizing a low-boil- 
ing liquid. Ah an added benefit, the 
deep-ocean wateiV-rich in dissolved 
mineral nutrients— provided fertilizer 
for algae growing in shallow ponds 
and used as food for fish and shellfish 
Future OTEC plants will probably be 
large installations moored at sea. If 
close enough to land, they could 
transmit electrical power directly to 
shore via undersea cable. If far from 
land, they could be put to such uses as 
providing power for manufacturing 
ammonia and urea (both used as fer* 
tilizer) from air and sea water. 

Congress recently gave the U.S. 
Energy Research and Development 
Admini.stration (BRDA) $25 million 
to prove the OTEC concept. ERDA 
has taken over the barge used by the 
.submarine salvage ship Glomar Ex- 
plorer, and is converting th(^ barge to 
carry an OTEC plant which should be 
ready for demonstration runs some- 
time during 1978. Eight companies, 
including TRW, Inc., General 
Electric, and Lockheed, are experi- 
menting with designs for possible 
large-scale development. By the year 
2000, OTEC may be an important 
source of electrical power, taking in- 
direct advantage of the sun*s energy 
on an ever -yielding basis. 

Ot:ean currents offer another source 
of energy. A conference of engineers 
and economists, held in Miami three 
years ago, declared that huge, sub- 
merged, anchored watermills (the 
seagoing equivalent windmills) in 
* the Gulf Stream could produce great 
quantities of power. So far, however, 
the U.S. government has nottippropri- 
ated any funds to develop this source 
of energy. 

ERDA is now paying some small at- 
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tention to wave power, another possi- 
ble source of energy, but the funding is 
very modesty Two engineers at the 
University of Delaware have en.vi- 
.sioned a coastline system of moored 
floats that, as they moved up ai)d 
down, would pump seawater to ele- 
vated reservoirs on land, which, in 
turn, would produce hydroelectric 
power. 

Xong'Range Weather Forecasts 

The science of weather forecasting 
has developed rapidly since World 
War II. A network of automatic in- 
struments on land, sea buoys, ships, 
aircraft, and satellites permits almost 
real-time analysis of atmospheric con- 
ditions. Forecasts of up to Tive days 
can now be made with relative ac- 

" curacy. When meteorologists venture 
beyond that five-day period, however, 
their accuracy declines sharply 
because the longer-term atmospheric 
effects are regulated by the massive 

. heat sink of the oceans. Water is 800 
times as dense as air and moves com- 
mensurately slower. It stores great 
quantities of heat, or cold. The major 
currents such as the Gulf Stream in 
the North Atlantic, the Kuroshio Cur- 
rent off Japan and Alaska, and the 
Humboldt Current off the west coast 
of South America are relatively stable, 
but now and then aberrant eddies spin 
off. These eddies may last for several 
weeks and markedly alter the weather 
patterns over the continental land 
masses. 

Little has beenldone as yet to plot 
the movements ahd temperatures of 
the deep ocean, where these eddies 
mainly occur. NOAA has deployed^a 
number of big weather buoys in the 
Pacific, the Gulf of Mexico, and the 
Atlantic, but these are limited to read- 
ings of the ocean surface and the near- 
by atmosphere. What is needed for J 
long*rangc weather forecasting is a 
network of buoys that will read the 
ocean temperatures and currents as 
far down as 2,000 feet and transmit 
thi^ data constantly to weather com- 
puting centers. 

The year 2000 should see an ad- 
vanced network of automatic weather 
stations that will enable 
' meteorologists to make long-period 
forecasts and provide valuable infor- 
mation (br agriculture, shipping, and 
•many other human activities. 

Pollution: A Growing Problem 

Scientists are becoming increasingly 
concerned about the oceans as the 
ultimate recipient of m&n*8 wastes. 
The pervasiveness of pollution of the 
sea is well-illustrated by the pesticide 
DDT. DDT was developed and put^in 
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Living Beneath the Set 



Technology is enabling* man to 
'explore ever deeper' into the sea by 
•^overcoiQing^ the long-stiinding 
problem' of adjiistzng to changes in 
pressure; Changes of pressure *in 
deep dives pfacepreatj^ysio logical 
strain on the human body and long 
,pefiods of time are required for 
. returning to^ sea-level pressure 
after a deep ^ive,'ih order to avoid 
the painful and sometimes fatal 
condition knoW as "the l^nds.** 
' The new ujidTersea technology 
eliminates this problem by provid- 
ing the diver with diving suits and 
undersea chambers that are main- 
tained at sea-level pressure (one at- 
mosphere). Thus, *the problem 
becomes one of engineering design, 
not human physiology. The 
development of strong new 
materials has made this develop- 
nient possible. 




Advanced model of *'Jlm*l.diviii« 
suit hM more flexible crmii Chan 
eiurlier model. Arms lure equipped 
with extemJ munlpidatort that 
are hand^controlled ftom ioaide 
suit DiTer in fuit can^walk, climb 
ladders, and do almoit any task ^ 
associated with underwater coh* 
struction« repair,^ maintenance^ in* 
spection, and salvage, ^ 
Photo: Ocesncerjng Inter rittional. Inc.* 
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Diver is readied for deep dive hPOfm,'*' a rigid met«I*and-ftbergiass diving suit 
that is maintained at one atmosphere of pressure, and ^11 Uke the diver do^ 
to depths of 1,^' feet Human divers, are still coniidered Indispensable for 
. seafloor oil drilling, and the "JihT diving suits greatly extend the depths at 
which exploratory.drilllng can take place. "Jim** diving*8uit models now on the 
drawing boards will talce divers down to 3,000 feet 

^ > I^hoto: Oco«ne«ring International, Inc. 




A modern (1976) undersea living habitat is being towed 100 miles out inti^the 
Gulf of Mesdco before being simk in 240 feet of water, where it will be used in the 
manned control 6f production from oil and gas wells on the ocean floor. If, is 
maintaJned at one atmosphere of pressure and is designed for use iti water down 
to depths of 3,'000 feet ^ ^ Photo: ShelULockheed 





An earjy (1972) undersea living 
habitat rests on the bottom beneath fifi 
feet of water and is maintained at the 
pressure of the surrounding water. 
Divers live in the subsea environment 
for days at a time while going about 
their work. ^ 

Drawing. NOAA Manned Undersea 
Science nnd Technology Program 




Artist's diagram shows ; progression 
fromscuba-diving habitats on shallow^ 
continental sheff to fnamied explora* 
tion of the' continental slope, and a'liv* 
ing chamber at one atmosphere of 
pressure on the deep*sea bottom. 
.Engineers are fteadily^ increasing the 

I ^ depths at which man can-A^ork and 

' live in the sea. 

Drawing: NOAA Manned Underirea 
Science and Technology Program 
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wide8{krea<Vuse as an insecticide in the 
U.S. tome 30 yeard ago. Soon the 
runoff from agricultural lands dis- 
persed this xelatiyely indestructible 
compound along coastal zones where 
traces began to be found in fish. The 
stately pelican became a victim, 
because fefnale pelicans that ate fish 
contaminated with DDT laid eggs 
with shells so thin and fragile that 
most broke, killing the embryos and 
preventing the bird from reproducing. 
The bald eagle, national bird of the 
U.S., suffered a similar decimation of 
its numbers, as it, too, feeds largely on 
fish. But the telling evidence of 
widespread pollution came some years 
latter when Antarctic penguins, also 
fish eaters, were found with traces of 
DDT in their bodies! Due to such dis- 
coveries, the use of DDT has been cut 
to nearly zero, but other substances 
just as lelhal are now being used. 

Pollution of the sea is an interna- 
tional problem, and it is being taken 
up at the Law of the Sea conferences. 
Nearly everyone agrees that controls 
arc needed. But here again the under- 
^ developed nations have offered a 
novel plan under which pollution 
regulations would be followed by the 
developed countries but not by the 
emerging nations! If the sea is^to be 



saved from serious pollution, an 
agreement restraining all nations will 
have to be worked but. 

, Ocean transportation will probably 
change relatively little in. the next 25 
years. The oceans will contirtue \o ^ 
offer the cheapest ave""® ^^^^ 
riage of commodities. The ^hy- 
drodynamic design of ships will im*, 
prove, though.no grea^^ breakthroughs \ 
are foreseen. Handling of cargo will 
also improve, with ships carrying 
barges, containers, ana rolUon, roll- 
off pargo leading the way fof further 
improvements. 

The joll-on, roll-off system already 
is revolutionizing the world's 
transport systems Bar&es leave inland 
ports on the Rhine River, are towed 
down to Europort, loaded aboard 
ocean-going ships, carriecf to New 
Orleans, unloaded and towed up the 
Mississippi and Ohio Rivers. Truck 
trailer-s^ze ^containers are loaded in' 
Japan,,cai^ried by ship tq Vladivostok, 
put on fla^dars (or shipment across 
Siberia and Europe, and reloaded on 
ships which ply to numerous North 
American ports. More and more ships 
are being built to allow truck tractor^ 
direct access for. loading and unload- 
ing their trailers, thereby eliminating 
the use of huge cranes. 



Shipping will benefit from more ac- 
curate weather foi'ecasts. Vessels will 
be controlled much as air traffic is to* * 
day. International bodies such as the 
Intergovernmental Maritime Con- 
sultative Organization are seeking to 
bring the traditionally independent- 
minde^ ships' masters to accept con- 
trol from central points and to be bet- 
ter trained ♦ 

- There has beien much speculation 
about floating cities, since land will 
grow increasingly crowded* Most of 
the current research is being done in 
universities, with densely*populated 
Japan leading the way. (Such a **city" 
was constructed in Japan three years 
ago for exhibition in a major oce&n 
conferencaJn—OkinawaJ-Eloating 
manufacturing plants could offer an 
economic base for floating cities'. A 
joint study by jthe Continental Oil 
Company anda Tokyo group of Mitsui 
companies is currently examining the 
feasibility of constructing a floating 
methanol plant. The concept was pro- 
posed as a means of developing 
natural gas in remote areas. By Jthe 
y^ar 2000, there will prbbrfbly be 
numerous floating industrial plarits 
moored hear sources of raw materials 
or near markets. 



Manipulators ^peed Undersea Work 
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Manipulators developed for 
space technology have entered the 
undersea domain. Two U.S. com- 
panies, General Electric and 
Oceaneering^ International, are 
building a diving capsule equipped 
with external arms operated by a 
diver sitting in comfort inside 'the 
capsule at one atmosphere of 
pressure. The diver looks through^ 
large viewing ports while he' oper- 
ates the controls to ^o mechanical 
work 'outside the capsule. The 
tethered capsule, called ARMS, for 
Atmospheric Roving Manipulator 
System, will be able to dive to 3,000 
feet and proftiises to become* ex- 
tremely useful in the maintenance 
of offshore oil wells. 

*^he two cojnpanies are also 
^eyel^ping a tethered, unmanited" 
ren1ote*c6ntrolled manipulator 
vehicle, with television "eyes.*' 
Since no life-support sy3tem*will be 
needed, the vehicle will have a 
much greater rangc/both in depth 
capability and in operating time 
duration. ^ ^ 
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Deep^ving, remote-controlled vehicle hat televiiioii ^eyet^ and a force*feed^ 
• back manipulator arm. Force-feedba^ik "feeling" vill be very important in 
cloudy water that blocki televliion viewing. Unmanned remote-^htrolled uu* ' 
derwater work ^sten^i represent a new capability bf infinite value to the diving 
industry in terma of economics, reduced personnel hazards* and increased work 
capability. View from inside capsule shSws diver's hand operaUng "niastcr^ 

» f Drawingi: General Elw:tric 
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;Diver, inside ARMS capsule, installs blowout preventer component on a sea bot- ^ 
torn oH well. External arms cam duplicate motion of humah arips* 

Drawing: General Electric 



Operator demonsthdes underwater 
noianipulator in* laboratory. "Slave** 
arm (foreground) .duplicates motion 

^ and amplifles power of **master^ arm» 
held by ^operator. Forces exerted by 
the slave arni are relnected Back to the 

vnastert providing force feedback or 
"sense of touch.*' . * . 

PhaCovGeneral Electric 
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S^afloor living is becoming a reality 
with an underwater oil-production 
system developed by a Lockheed sub- 
sidiary in Vancouver, Canada. The 
system consists of a steel "house** lo-,^ 
cated over a sea -bottom oil or ga^ 
well> at depths potentially as great as 
3,000 feet, and maintained at sea-lavel 
pressure. Whenever maintenance or 
repair work is to be done, men are ' 
. lowered from the surface to the 
•'house** in a transfer chamber- The 
men descend quickly at sea-level 
presWre.^transfer'iii'the' *'house,** and 
work'there in comfort, still at sea -level 
pressure. This isn*t a "dream system,** 
but one already in production and uDe. 
By the year 2000, oil production 
systems* utilizing sea-level pressure 
, chambers will proba'bly be in common* 
use at 3^000'foot depths. 

^ Military Uses of the Ocean Depths 

One shudders when contemplating 
the war-making capabilities that will 
exist in the oceans by the year 2000. 
Today, ballistic missile submarines of 
the U.S., the Soviet Union, Great Bri- 
^ tain, and France are lurking beneath 
the waves. with their deadly loads, ki* 
tack submarines, fitted from stem t9 
stern with hydrophones, seek them 
out, aided by ships and aircraft. Bot- 
tom-mounted hydrophones can detect ' 
ships and submarines across an entire 
ocean, and in the future there will be 
no privacy anywhere above or beneath 



the seas: Every vessel, no matter * 
whether on the surface, in the depths, 
or on the Jbottom, will be tracked in 
real timei Perhaps so many detection 
and kill systems ^iil have been per* 
fected that all forces will have 
neutralized each other! 

In closing, I ^vould like to make a 
few recommendations for utilization 
of the s^a as a source of food: 

Man should shift from simply har- 
vesting the oceans* natural production 
of food to actually farming the seas. 
The following steps should, be taken, 
under some internatiohal auspices 
such as the United Nations Food and 
Agricultural Organization (FAO^: 

• Sponsor research on how much sea 
life can be harvested without 
harming .the ability of the living 
things to replenish themselves. 
Provide funds^for experiments on 
the domestication of sea creatures. 
Could the porj>oise, for exampfe, be 
domesticated? 

• Encojirage intensivg aquaculture 
^ in bays, estuaries, and close-in 

shores. 

• Offer incentives to private industry 
to invent in aquaculture. 

• Neither public nor private en- 
terprise, alone, cafk initially farm the 
seas effe\:tively. With both. operating, 
competition hopefully would provide^ 
the incentive for^developing efficient 
management techniques. 
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Man Readies Technology for ExploitatiQn of Sea Bottbm 
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The-sea wjll become increasingly 
important as a source of energy and 
minerals as land deposits dwindle, 
according to a report from the U.S. 
National Academy of Sciences. Un- 
til recently, the^ submerged riches 
were unavailable because the tech- 
nology did not exist for fmding and 
exploiting 'them^ Within the last 
two decades, however, the situation 
has changed^ and man has begun, 
with offshore oil drilling, to tap the 
riches of the ocean floor. 

The Academy's Committee on 
Seafloor Engineering, which con- 
ducted the study, had two main ob- 
jectives: (1) to examine present 
capabilities in seafloor engineering 
and predict the capabilities fe- 
quired to meet future national 
needs, and (2) to identify the 
research, necessary to extend pre- 
sent techniques and recommend 
procedures for implementing, 
research programs. The report, en- 
titled Seafloor Engineering: Na- 
tional Needs and Research Re^ 
quirements, has identified five 
areas d-emanding expertise in 
seafloor engineering: energy, 
minerals, waste disposal, transpor- 
tation and (Communication, and na- 
tional security. 

Offsfiore. oilpools are the prin- 
cipal seafloor mineral deposits cur- 
rently being exploited^ but about 
two-thirds of the continental shelf 
off U.S^ shores is still inaccessible 
to drilling, the** Committee says. 
The oworld*s deepest • sea-bottom 
location of a producing^w^ell at this 
time is 400 feet beneath the surface 
of the North Sea, but oil companies 
are preparing for exploratory drill- 
ing m 850 feet of water off Califor- 
nia and in 1,000 feet of water in the 
Gulf of Mexico. 

Robot equipment with television 
camera **eyes** and mechanical 
arms will soon be available, 
engineers say. The robots will be 
far easier to maintain at great 
depths than human divers, who re- 
quire comple^i^ life^aupport systems. 

Vast, pot^^ntialjy oiUrich conti- 
nental shejVes exist off the coast of 
-Alaska in^ihe Bering, Chukchi, and 
Beaufort Seas, but the exploration 
of these areas awaits the develop- 
ment of new undersea technologies 
that are not subject to the destruc- 
tive force of arctic ice and raging 
seas. 

Although the sea bottom is 
thought to be very rjch in minerals. 



the deposits have hardly been' ex- 
. ploited at all so far, except for 
petroleum, because of the 
difficulties of prospecting on the 
ocean bottom. Effective technology 
for extracting non-pefrofeunri 
minerals from the sea bottom is 
now becoming available. One un<^ 
solved problem, is the clouding of 
the water when the seabed is dis- 
turbed. Cloudings is seriously objec- 
• tionable not only to environmen- 
talists, but also to miners, for 
^ whom visibility is of great impor- 
tance. 

The sea has long been a dumping 
grOuiid for solid waste." This prac- 
tice is ^beginning to create major 
problems Tn some areas such as the 
coast of Long Island, New York, 
which has become heavily polluted 
from sludge and debris^ washing 
ashore. The Academy report states, 
however, that there are m^ny 
places on the seafloor which} are 
well-suited to solid waste dis[»sal. 
Furthermore, solid wastes could be 
useful in the construction of ar- 
tificial islands. , 

The report says that the ocean 
holds greaf^dvantages for renewa- 
ble energy sources such as waves, 
tides, and currents. Two of the ^ 
' most promising technologies in- 
volve: (l) the use of differences in 
temperature between relatively 



warm surface waters and the colder 
water belcfw to operate electric tur- 
bines, and (2) the use of photo- 
synthesis to grow seaweed which 
could be processed to yield 
methane and othel* fuels. To do 
this, the seaweed (kelp) would be 
attached to a steel mesh 40 to 80 
feet below the surface of the ocean. 
The mesh, in turn, would be 
anchored to the, ocean IxSttom^in 
waters up to 1,000 feet deep. The 
crop would be fertilized and the ' 
water temperature conditioned by 
artificial upwelling of cold water 
rich in nutrients from the sea •bot- 
tom. Periodically, the tops'of the 
plants would be harvested and 
taken to processing facilities lo- 
cated either on the ocean surface^ 
along the coast. Sewage wastes 
could be used to fertilize the kelp 
beds, and these large **energy 
farms,** with their high concentra- 
tion of nutrients and limitless hid- 
ing places, might prove very pro- 
ductive of many forms of marine 
life including commercially valua*^ 
ble fish. 

The sea bottom 'is already criss- 
crossed with many pipelines, ca- 
bles, sensors, and transmitters used 
for oil transport, communication, 
navigation, and national security, 
anJthe amount of such equipment 
on the ocean floor is certain to grow 
exponentially, the report states. 
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Map fhows cbntinental shfelf (vvhite) and conUpental slope (out to 2,500 ineter 
contour) off continental US. and Alaska* Proinising areas for oil exploratioii 
are crott*hatcked. Most U*S. offshore oil now comes from the western and 
central Gulf of Mexico. Areas of hi^ interest for exploration include the 

Baltimoyre Canyon and the Santa Barbara Channel 

« . ' Map: U.S. Geological Survty 
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Profile of continental margin illus- 
trates concept of continental shelf, 
slope, riie, and deep teabed Conti- 
nental shelf extends down to 200 , 
meters. Although oil deposits are 
tl^ought to exist beneath waters 
more tKan 2,000 meters deep, most 
exploration is still confined to the 
continental shelf zone. 

Diagram: U.S. Geological Survey 

The equipment is frequently 
damaged by heavy-duty fishing 
trawls, ship's* anchors being drag- 
ged, and the corrosive action of sea 
water. Maintenance is costly and 
difficult, and improving the tech- 
nology will be a high-priorittV 
assignment for engineers. 

The Academy study predicts % 
proliferation of large ocean-Jbottom 
structures as well as anchoring 
systems for tetfiered floating is- 
lands. For these developments, 
knowledge of the character of the 
ocean bottom will become in- 
creasingly important. Seafloor 
architects will need a thorough 
knowledge of the terrain in orderto 
build their structures.^ The impor- 
tance of sea-bottom soil, sediment, 
andf bedrock surveys will rival the 
importance of similar studies on 
land, but few such, surveys have 
been done so far. Bottom contours 
Have been fairly well mapped, and 
the stratigraphy of potential oil- 
bearing formations is being actively 
worked on, but no comprehensive 
surveys have been made of the 
bearing strength of thfe sea floor. 

The environmental impact of 
man's exploitation of the sea bot- 
tom will, figure heavily in any 
programs of seafloor development. 
The rei^ort cautions that seafloor 
development must proceed 
carefully so that it does not disturb 
nature's balance or degrade the 
quality of the environment. . 

The 8l.page report. No. PB.254 171. 
Seafloor Engineering: National Needs 
and Retearch Requirements, can be 
purchased from the National Technical 
Information Service. U.S. Department 
of Commerce, 6285 Port Royal Road, 
Springfield, Virginia 22151. 
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North Sea oil drilling platform on a calm day* Winter gales and 350*foot depths 
make oil exploration here hlizardous and expensive, but the rewards iu*e hii^ 
The British economy has received a piajor boost firom oil and* gas discoveries, 
and, the Norwegians are now sometimes called the "Arabs of the North** due to 
their nc^W'fomid oil riches. Photo: Exton Corporation 
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by Lynn H. Miller 

Tjie nations of the earth are op the threshhold of a 
scramble for riches in the oceans that could soon 
resemble the competitive European conquests of the 
New World in the sixteenth and seventeenth centuries 
when the likes of Pizario, De Soto, Cortes, the Cabots, 
Henry Hudson, and La Salle helped Spain, England, Hol- 
land, and France carve up the,Americas. 

Flve-and-a*half years after the start of the United 
Nations Cpnference on the Law of the Sea (UNCLOS], the 
draft treaty nearing completion foreshadows massive 
changes in national behavior in the oceans. Whether or 
not the treaty conference does produce a document that 
will be widely ratified— and there are reasoi^s to doubt 
that it can— its work already has shown that the race is 
only Beginning. It may be too much to hope that these 
deep*sea conquests can take place without serious con/ 
flict among the world's variedf political groups, but it is 
the task of UNCLOS to try tp provide a framework, a 
legal regime, within which this hitherto untapped wealth 
can be exploited in reasonably orderly fashion. 

To succeed, a treaty for the oceans must be viewed 
as equitable by extraordinarily diverse groups. So far. the 
search for equity mainly has been skewed into satisfying 
the greed of nations by'permitting th^mJtp claim more of 
the e0rth for themselves— paradoxically, in very unequal 
shares. Those parts of the draft treaty now agreed upon 
(some 90 percent of the whole) legitimize national eco- 
nomic expansion for most nations that is unmatched in 
history. This takes the form of authorizing exclusive eco- 
nomic zones of two hundred miles out to sea for all 
coastal states in the world. SiDce there are far more 
countries with seacoasts than without, this resolution of 
one central issue generally has been popular with most 
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of the rich and poor nations .alike. Once these zones 
come into being, more than 90 percent of the world's 
fisheries will be removed from direct global cornpetitipn, 
one-third of preser^t high seas will disappear, and'-^most 
significant of all, perhaps-r almost all the exploitable 
offshore oil. reserves wilt come within natipnal jurisdic* 
tions. ^ ♦ ^ 

It was in fact the huge block of 114 poor nations 
(stiH known, Lewis Carroll fashion, as the Gr6up of 77* 
from the days, f ifteen.years ago, when the stnalier group- 
ing first began to make its presence felt on internatiorjal 
economic policy) that proposed creating these 200rmile 
zones. They did so in the knowledge that they were con- 
ceding a dispfroportionate share of the sea's resources, 
not to themselves, but to many highly developed cdurh 
tries. A glance at the map reveals that, most of the big 
gainers are either rich (Canada and Australia are exam- 
ples), or powerful (the United States and the Soviet 
Union), "or both. The losers are, of course,^ the land- 
locked or ether geographically disadvantaged states that 
are generally, although not always, among the world's 
poorest. This group of 49 countries makes bedfellows of 
the likes of East and West Germany^ Niger, Paraguay^ 
and Upper Volta. Nearly half the exclusive ^ones wjll go 
to high-income countries with less -than one-quarteV of 
the world's popufatipn. ^ 

Th€se facts duly noted. <me may wonder if the rhem- 
bers of the Group.pf 77 simply fell victim to their owri 
short-sighted "hipmity. They willingly offered a plan iri 
which the comparative advantages of the wealthy would 
actually |)e increased, though it did assure the poor of 
substafltially more scraps from the table of the rich thari^ 
they ha^ enjoyed in the past. ^ 

For the most part, the 77 were not, m fact, that, 
short-sighted. There are two important reasons why their 
offer of exclusive zones made sense to most Third World- 
governments: The first is simply that poor states witKcHii 
substantial navies pr maritime industries have tittte'ifite^ 
est in seeing the widest possible pprtion pftW oceans 
kept free for use by all. Since the s/ne qua r)on of the in* 
ternational iegalN^rcier Js reciprocity^ such countr|^^ 
have.tittle to lose in insistihg that exterisive stretehw olP 
the oceans off their coasts aie reserved-for tlkir^^^^ 
ctuslvely. In recent decades, Peru and Ecuador ^Vcf 
ctaihfied 200*mile ferritdrial seas since it was obviously iii 
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their immediate interests to do so, if they^ could^get away 
with if. Those claims were meant to resierve fpr tlje 
economic benefit of their own people the ,substantiaT 
tuna and nitrate resources off their sKores, and to pre- 
vent the very real prospect of losing that wealth to tech- 
nologically more advanced— and apparently insatiable^ 
—competitors from the north. Neither Peru nor Ecuador 
had much to fear from possible claims to wide territorial 
seas by pther states, since neither had reason to venture 
much into distant wa.ters. 

Conversely, the great marftime powers^raditionally 
have understood that they had everything to gain by in- 
sisting upon the international character o1 all but the 
§limmest band of ocean waters. It is California-based 
tuna fishermen, after alf, who have an interest in fishing 
waters relatively cjpse to Peru, there to claim ownership 
of whatever catch they take, rather than Peruvian fishe^ 
men who care what happens to fishermen in the North 
Pacific. It is the Pentagon that worries about freedom of 
access to the Indian^Ocean, not the chief of staff of the 
Eduadorian navy. 

IV 
t is a cliche among international lawyers to say ^hat 
the doctrine of freedom of the seas that emerged 
coterminously with the^podern nation-state (a doctrine 
that is only now being radically modified) ^rew out of a 
marriage of British gunboats to the economic doctrine of 
laissez-faire. It is less oftenk noted, that the Dutch jurist, 
Hugo Grotius, who was the seminal proponent of free- 
dom of the seas, wrote his ^are Liberum nearly thirty 
years after Queen Elizabeth i pjroclaimed (he principle of 
high-seas freedom and successfully enforced it, particu- 
larly against the declining naval power of Spain and Por- 
tugal Abovq all, Grotius understood that international 
legal doctrine must be based upon an astute understand- 
ing, of where real political power lies and how it can be 
wedded to community values if the doctrine is to be per- 
suasive. * • . 

In this sense, the 200-mile exclusive-zone principle 
embodied in the UNCLOS draft may be regarded as a 
sensible reading of where at least some of the relevant 
povyeirand varlues lie today. First, eveiy coastal state now 
has some ability to harvest at least a portion of those re- 
sources that lie within 200 miles offshore (if only fish, 
and however crudely by, say, Japanese standards). More 
importantly, coastal states are able to assert their claims 
to exclusive control with some measure of effectiveness. 
In the Cod War between the United Kingdom and 
Jceland several years'^ago, it was Britain thai ultimately 
was forced to make concessions because, without them, 
Iceland had the means to increase the costs for British 
fishermen in the area to an intolerable level. 

Secondly, creation of these economic zones re^ 
fleets, however Imperfectly, the growing ecological and 
environmental concerns of coastal states. Here are the 
beginnings of a historic perception of the ocean^s. re- 
sources as potentiaiiy scarce, rather thad limitless, as. 
they seemed to be in Grotius's.day. Of course, establish- 



ment of exclusive zones doesn't guarantee rational eco- 
logical management in those areas— although other sec* 
tjons of the draft treaty attempt to provide for it-^but It 
at least^creates a single franchise for exploitation in 
place of uncoQtroll^d corripetition. . . 

But what of the^nterests of the great maritime 
states in the face of these moves? Recogi^izing the wide- 
• spread su^ort that existed atl^NCLQS for the economic 
zones, the United States and the Soviet Unipn, in accept- 
ing them, have taken pains to insist that^they are:.not to 
be defined as the equivalent of territorial seas (which the . 
draft treaty limits to tvyelve miles in a compromise be- 
tween the traditional three miles and the claims of up to 
200 miles made increasingly in recent years, especially 
by poor states). 

. Adoreover, wliat might be called the cupidity factor, 
no doubt made the.economic-zope concept more.accep- 
table to the superpowers than strategic considerations 

. alone might have allowed. After all, they reason in Mos- 
cow and Washingtqn, the new zones are meant to be ex- 
cli/sive for economic purposes orijy. They poiht out that 
the treaty is careful to avoid any assignment of sover- 
eignty over those areas to adjacent coastal states. Tradi- 
tional navigational routes *hi accepted sealanes ^r^um- 
al}ly will be maintairied. , 

Yet the layman, ir^cluding national politicians who 
are not experts in the niceties of legal distinctions, may 
have some difficulty in seeing a real distinction between . 
sovereign control (or outright national ownership] and 
exclusive jurisdiction for economic purposes alone. 
Moreover, di|f iculties are ainiostsure to arise in attempt- 
ing to define the precise limits of activities relevant to 

' economic exploitation and control. Where does a purely 
economic activity leave off and a noneconomic activity, 
such as scientific research, begin? 

To look at the most obvious problem area, the 
UNCLOS draft specifically does not exclude military 
activities from taking place in the economic zones of 
other states. As is the case now while the seas are still rel- 
atively open, naval powers will be permitted to engage 
in military maneuvers close to the twelve-mile territorial 
seas of other states. This practice is certain to appear 
more threatening to one's ^opponent than it presently 
does once each country has exclusive jurisdiction to 
mine the continental shelfi drill for oil, and conduct 
other economically beneficial activities tvyo hundred 
miles offshore. 

In such a situation, ihe proposed right of, for exam* 
pie, the Soviet Union to enter the United StateS's zone 
and there condupt naval exercises, test weapons, and 
otherwise ''show the flag" is bound to look mischievous 
to many Americans. One can easily imagine that the 
state whose economic zone. has been so dealt with* by a 
potential adversary wilf be inclined to react as if its sov^ 
emgrhterritorY had been breached. As Elizabeth Young 
asked in a recefft article (''Law of the.Sea-^An Arms Con* 
trol Issue," BuHttin of the Atomic Scientists, 34, no. 9 
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[November 1978], p. 55): "Who can benefit from these 
rights except a state that is intending to apply military 
pressure?" The answer niight be: all maritime powers 
who have a mutual interest in maintainingJreedom of 
movement ip global waters. B^t such a response is likely 
to mean Httle if American companies/lind themselves 
surrounded by Soviet warships while milling for oil on 
the continental shelf. , I * 

» 

- Maritime states appear to 
' have been persuaded to join 

in collective admiration of . 

the emperor's new clothes. 

Ir^ short, with the far greater exercise. of e^t^lusive 
rights of'^one kind in coastal waters, nations may soon 
find the need to extend their exclusive activities of 
another kind— most obviously, for their vaunted sjecur- 
ity — into the area as well. With the loss of one^dimension 
of high-seas freedoms in these zones, it may be only a 
matter of time before restrictions are placed on jth^rs. 
Even if outright spvereignty over these are^^doqs not 
evolve through practice, at the very least a new bundle ^ 
of problems for maritime states will have been created. 
In an insistence tbat the new economic zqnes are woven 
of an entirely differenf fabric from th4t of territorian 
seas, maritime states appear to have been persuaded by 
the nonmaritime crowd to join in collective admiration 
of the emperor's n^ clothes. 

The second major reason why the world's poor na- 
tions agreed to offer this giant economic ^giveaway to 
coastal states stemmed from the bargain th^y hoped to 
strike as a result of the now greatly diminished high-seas * 
ar^a. Here they have sought to Cf^aie an international 
Seabed Authority powerful enou^ to give meaning to 
th6 notion that the seabed's wealth is not the exclusive 
preserve of those few who carU'.grab it for themselves 
simply because they have the technology to do so. They 
have built their stc|itegy for a strpng authority on a con- 
cept that was meant to motivate all the negotiations at 
UNC^LOS, that the deep seabed and its resources consti- 
tute "the common heritage of humankind." 

That term came to light back irt1967 when Dr. Arvid 
Pardp, then Malta's ambassador to the United Na- 
tions, first proposed a seabed treaty to assure exptoita- 
tjon of its mineral wealth by the international commun* 
tty for the benefit of all. In making his proposal, Pardo 
deliberatjely turned around the traditional Grotian doc- 
trine of ces communis, a doctrine that had always'been 
used to justify free and open access of all nations to 
ocean resources, which were regarded as free goods 
available to appropriation by anyone. For Pardo, the 
emerging technology that would soon permit a quantum 
leap in the amount and kind of wealth that could be har- 
vested from the ocean floor demanded that the intehia- 



tional community now act to govern that exploitation 
and to reap the [eward. It meant, in his view, that th^ 
need existed to create real govengsing institutions where 
now there were none, thereby makingjilegitimate any 
expropriations unauthorized by the international conv 
munity, 

,-4^ie common-heritage concept was nothing short olf 
revolutionary when it, was proposed— the^sort of idea 
that, if taken seriously, strikes terror in the hearts of. 
transnational mining company executives, because of its 
implications for their social responsibility. The mainTCj- 
spori^e to it by U.S. officials, therefore, has been tfr not 
take jt seriously, but to "accept" a definition of the com- 
momheritage that reduces/it to a vague platitude, if not 
Orwellian newspeak. In the American view, the common 
heritage principle could npt»be construed to forbid uhi- , 
lateral mining pf the deep seabed, even though to most ^ 
of the world that was precisely the kind of action the ^ • 
•^concept was intended to prohibit. ' * 

Nonetheless, the Group of 77 no doubt hoped tha^ 
the chances were greater of filling the principle wiih 
something close to Pardo-like meaning if they first con- 
ceded the richest one-third of the seas to the coastal 
states, to exploit in whatever manner they wished— a 
move, by the way, that Pardo himself has described as 
contributing to the kind of nationalistic.expansion irvthe 
seas that he had hoped to avoid. That concession has not 
bred many notable counter-concessions from the rich na- 
tions, and it is, therefore, the 10 percent or so of the draft 
treaty's provisions for a Seabed Authority ihat have 
threatened UNCLOS*with> failure. The positions held by 
various groups of states are still so widely divergent that 
no agreement is in-sight. ^ « 

In general, theje. positions fall, not simply into the 
two categories alluded to already, but three. Industrial- 
ized countries, led by the United States, want only a very 
weak authority, one that would license either private or 
state mining enterprises (thus bridging the private enter- 
prise-socialist gap). The authority would be^empowercicj * 
to "tax" them for a share of their profits, but without real 
power to oppose or regulate their activitie* m any effec- 
tive way. Such an authority woul.d be largely a collection 
and disbursement agency, lackiri^ real poljce power. 

At the other.extreme, and ia keeping with their inter- 
pretation of *the meaning of common heritage, the Group* 
of 77 .started negotiations insisting that the authority 
should be granted a monopoly to exploit seabed re- 
sources itself, with a large share of the revenues going to 
assist poor countries in their own econornic develop- ^ 
ment. Such an authority would be genuinely suprana- - 
^ tional, with a governmental capability unprecedented 
for a gtobafinstituiion. A third group of countries cuts 
across the o^her two, and includes those land-based pro- 
ducers of minerals concerned about the effect of deep- 
sea tpining on their own markets. Canada, with Its jmpor- 
^ tant nickel industry, Is a typical exanipler 

These states propose that the international author- 
ity should foe empowered to control seabed mining so as 



not to undercut their domestic industries, f his would no 
doubt entail giving it a stiff er dose of supranational 
power than most industrialized countries would like, but 
it would be power used to restrict or prevent much sea- 
bed mining, rather than encourage it, with correspond- 
ingly less' revenue being generated for the benefit of the 
poor. 

After it became apparent, several years ago, that 
these opposing interests were deadlocked in UNCLOS 
negotiations, then-Secretary of State Kissinger proposed 
what was purportedly a "compromise," but actually sim- 
ply acknowledged the deadlock by incorporating its fea- 
tures into the negotiating text. This provided, for a 

Is the United States "now " 
geared to fine-tuning ' a 
fundamentally unacceptable 
treaty"?' ^ 

"parallel system" for the Seabed Authority, giving it both 
the coordinating and the governmental roles. It would 
license private and state enterprises, and these would 
pay royalties or a share of the profits for their license to 
miri^. dut it would also sponsor a mining enterprise of its 
own, the profits frorn which would be shared by coun- 
tries unable to participate themselves in seabed mining. 
This parallel-system approach now serves as the basis for 
the continuing negotiations, although the' divergent in- 
terests naturally remain, each insistent upon providing 
real muscle only for the arm of the authority it favors, 
and.dete^mined to see the other arm shrivel, if it cannot 
be lopped off entirely. ' . 

At the extreme laissez-faire side of the argument, 
many U.S. mining interests still take the position that 
even the parallel-system approach is unacceptable. They 
continue to insist that the treaty recognize what they (de- 
scribe as their "inherent right" to engage in econonyc ex- 
ploitation of the deep sea's resources, even vyhen those 
r.escfurces lie beyond areas ever intended by anyone to 
fall within the jurisdiction of states. Last year^ Elliot 
Richardson, the United S.tates's chief negotiatoc at 
UNClOS,^was publicly excoriated by a Kennecott Cop- 
per lobbyist testifying before a Senate subcommittee for 
conceding that the United States supported even a very 
modest capability fpr the authority. He complained that 
U.S. negotiators .were "now geared to fine-tuning a fun- 
damentally unacceptable treaty" (quoted in The Interde- 
pendent, 5, no. 7 (July-August 1978], p. 4). 

The mining companies base their position on what 
they take to be traditional res communis doctrine for the 
* high seas, even though*that doctrine originated to treat 
global space and resources that, in Grotius'rtin1e;':were 
incapable of being sei;^ed or divided. This was an emi- 
nently reasonable observation to make, of fluid oceans 
and mobile schools of fish; add the sensible view fpr the 
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seventeenth century that these resources apparently 
were inexhaustible, and the good sense of res con\muni$ 
doctrine for its time becomes clear. / 
But it is surely straining logic to argue that manga^ 
nese nodules fixed to the ocean floor or oil deposits u^; 
derlying them are like saltwater or fish and thus subject 
to expropriation by whoever gets there first. They are 
firmly attached to land, and for that reason alone cannot 
be satisfactorily apportioned under the rubric of res 
commun/s. 

Indeed, the mining -companies seem to recognize 
'that weakness.in their res/:ommtin/s argument; otherwise 
they would nl(| have lobbied so hard in this couritry for 
legislation granting them property riglits to begin mining 
operations on the deep seabed. In the usual order of ^ 
things, property rights can only be granted *by those * 
whose, property (or territory) is being conveyed. Little 
wonderjfehat the 77 view this kind of legislation as f lout- 
Ing 'both ihe common heritage and res ^otpmunis con- 
cepts. The Carter Administration now supports passage 
of such legislation, on grounds that it would be only an ' 
interim meas.ure until a treaty becomes effective. (It is 
not coincidental, ol course, that such a stance also 
tightens the screws at UNCLOS so that the Croup of 77 
will give in to a weakening of the Authority before the 
prospect of unilateral mining beconies a reality.) Such 
legislation no dQat^^tTas appeal to those chauvinists who 
^till regard theworld as our oyster— or more accurately, 
the oyster of multinational corporations— but it almost 
surely would produce costs far in excess of the benefits 
that a handful of corporations can expect. 

At base, this position remains totally unacceptable ' 
\o a huge majority of the governments negptiajting at 
UNCLOS. We would be lucky if the reaction did not go 
beyond ^ prolonged and acrimonious court tests^.no 
doubt while the Third World proceeded to establish tlie 
kind of regime for the deep seabed it wanted all along, 
thereby forcing the United States to fly in the face of 
such action and to greatly weaken th^ prospect for an 
acceptable universal standard of behavior. 

One might argue that such an outcome wouldn't 
matter much; certainly it would not be the first tiipe that 
we self-righteously assumed our interests demanded ac- 
tion that ran counter to the proclaimed interests of many 
otfier nations. But it would most likely produce grave, 
new problems for us in both the short and long term. The 
immedfate likelihood would be for sporadic acts of ter- 
rorism to accompany the effort of U.S. companies to 
mine the ocean depths. We could expect to see violence 
on the high seas, quite possibly on a scale not witnessed 
in peacetime for centuries. Forestalling that, we should 
have to commit armed vessels to accompany the mining 
companies' sf)\ps and to protect tKeir mines as they plied 
the oceans. * 

For the long run, such domestic legislation almost 
certainly would sow the seeds for yet another extension 
of national claims to juris()iction over what was left of 
the high seas. It would be the start of the same pattern of 
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unilateral extensions over continental shelves that now 
has culminated in the establishment of exclusive eco 
nomic zones of 200 miles. And again we should be re 
minded that what is good for Kennecott Copper is far 
from good for international commerce and the U.S. 
Navy. 

V^hat is good for Kennecott 
Copper is far from good for 
international commerce and 
^ U^S. Navy. - 

The issues here obviously go well beyond those de 
bated when Congress passed legisla^on creating an ex- 
clusive fishing zone of 200 miles for the United States. 
That legislation, which became effective in.March 1977, 
has been much criticized— and widely copied. Although 
it was another instance of going it atone even while the 
jnterrfational community tried c^o negotiate a common 
solution to UNCLOS, it at least had the merit of comple- 
menting, rather than contradicting, the UNCLOS negotia- 
< tions on exclusive economic zones. The same cannot be 
said for proposed unilateral mining legislation. 

The debate at UNCLOS ^ovec^he structure and 
powers of the International Seabed Authority remains, at 
heart, a debate about wHat is ec)ultable and just in a sec- 
' tor of the world's future economy. Now that the poor 
states have conceded so much of the common heritage 
to national jurisdictions, they are in no moqd to agree 
that the rich have a right to take what they can get from 
the seabed for themselves. Having no foreseeable tech- 
nological capability to compete^with the multinationals 
in' this area, they naturally rely upon the only weapon 
th<py possess, the high moral argument which says that 
the^ resources in question are the common patrimony 
and are not subject to the selfish expropriation of the 
few. * \ 

. It is an argument thafis very reminiscent of that be 
tween America's nineteenth-century "robber baron" cap- 
italists and social progressives of the tiVhe about the obli- 
gations, or lack of them, for some sharing of the wealth 
available within society. We have long since accepted 
the view domestically that unrestricted laissez-faire 
without any recognition of the obligations owed by the 
rich to the poor is unacceptable. We have even begun to 
recognize, through such techniques, as environmental 
standards and pollution control, that what looked like 
free goods to earlier generations-- waterl air, land— can* 
not be exploited indiscriminately without serious social 
costs, and that, therefore, they cannot be regarded as in 
all senses free for the taking. 

At the international level, however, an analogous 
agreement seems far away, If nothing else, this debate at 
UNCLOS is a mark of our continued thralldo.m to the 
•view that the effort to achieve social justice— even to 
recognize social consequences of selfish actions— need 
not extend beyond a nation's boundaries. 
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Clearly, it is not the breakdown of thedoctrine of 
res commun/slFor the high seas tKat is troubling. Thdt is a 
doctrine built upon an ^rlier reality of gr^^t abundance 
th^ existed before our(expioitative capacitics^jjij^'the 
oceans ^ere what they a?e today. Like all laissez-fajre^ 
doctrines, it made most sense only in the context of great 
potential ai)undance. Conversely, like laissez-faire in na- 
tional economic life, its foundations could not [lold for 
long in our time m the face^of two inexotable trends in 
the oceans. The first was the growing perception of scar- 
citv--primarily of fish and other food resources in ' 
today's world, but increasingly, -of oil sgid vaHous miner- 
'als located in the seabed, although one may wonder 
whether the wildly different standards that will prevail in 
the various exclusive economic zones will constitutie th^ 
most sensible protective arrangenrient for the resources 
wilhin 200 nniles of shore, creation of those* zones is at 
least feeble acknowledgment of the scarcity issue, and 
an attempted; partial solution to it. / 

The second development working against untram- 
meled laissez-faire — in thq/)ceans today as in the Ameri- 
ca of the Gilded Age— is the perception that Jts permis- 
siveness has led and will lead to greater and greater 
social inequities. Governmental regulation and ''control 
have been the. traditional techniques adopted to reduce 
inequities in national societies. International regulation 
and control are the logical techniques for the interna- 
tional community to adopt to forestall the growth of 
^imilar inequities on a global basis. That is the position 
t^aken by those who seek a strong International Seabed 
Authority. That is the philosophical premise upon which 
Ambassador Pardo called for recognition that the sea- 
bed's resources are the common heritage of humankind. 
That is the concept that is as foreign to the thinking of 
many executives of multinationals and their Cvorigression* 
al supporters today as it was to Comeliusyariderbilt. 

It is clear that the creation of exclusive* zones 
without^a corresponding agreement on a ^rong Seabed 
Authority will^ simply accentuate the perception of ine 
quity on the part of many. It would take a Candide to 
suppose that any regime for the seabed that Is likely to 
emerge from UNCLOS could look equally fair and just to 
such diverse interests as Exxon and the foreign minister 
of Chad. Yet it is important ijot to lose sight of the fact 
that the debate is really^about^ advancing economiq 
justice Jn the world. How addled is o[ve's optimism to 
suppose it should still be possible to place such interests 
of the global community above those of the tribe*-no, 
not even of the tribe, but only of a hahdful.of its most 
vocal members? Perhaps very addled, if what one vyi^nts 
is also a quick and successful conclusioo to UNCLOS. 
Over the long run, though, community' interests surety 
^must come through. Yet it was Keynes who reminded us 
that we'll all be dead In the long run, and that itiay have 
something to do with the increasingly vocal demands of 
less^eveloped countries for a riew international eco- 
nomic order now, rather than in some never-never dream 
world of the future. - * • 
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